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Description 

2-Phenyi-as-triazine'^,5(2H,4H)-diones and their use for controlling coccidiosis have been described 
bi U.S. Patent No. 3^12,723. The phenyl moiety in the said triazines may. inter alia, be substituted with a 
benzoyl-, an a-hydroxy-phenylmethyl- and a phenytsulfonyl radical. 

Substituted 2-phenyl-hexahydro-1,2,4-triazine-3,5-diones and their use for combatting Protozoa have 
been disclosed in Published Eur. Pat Application Na 0,154,885. 

The 5,6-dihydro-2-phenyl-1,2,4-triazine-3,5(2H,4H)-dion described in the present application, differ 
from the herstnabovemntioned triazinones, by the specific substitution of the 2-phenyl moiefy, resulting 
in 5,6-dihydro-1,2,4-triazine-3,5(2H,4H)-<liones whidi are very efiiective In desfnicting or preventing the 
growth of Protozoa in subjects suffering from such Protozoa. 

A number of compounds sbucturally closely related to the ones the present invention are disclosed in 
EP-Ar0 170 316, some of such ccmipounds being excluded by provisions from the definition of the com- 
pounds of fbrmula (ikJ) as defined hereafter. 

Description of the preferred embodiments : 

The present invention Is related to 5,6Kfihydro-2-(substitut8dphenyl}-1,2,4-triazlne-3,5(2li4H^ 
having the fonnula 




(I). 



the pharmaceuticaily acceptable acid addition, metal or amine substitution salts, and stereochemlcally iso- 
meric fomns thereof, wherein : 

Ar is thlenyi, halo substituted thienyl. naphthalenyi era radical of fonnula 




(a): 



R Is hydrogen, alkyl, cydo alkyi, aryl or (ary1)Ci4 all^i ; 

Is cyano or a radical of fommila -C(8)Q-Y-R^ ; 
said X being O or S. 

Y being O, S. HW^ or a direct bond ; R» being hydrogen, aryl, cydoalkyl or Ci^ all^ optionally substi- 
tuted with aryl, hydroxy, amino, mono- and di(Ci^ alkyljlantino, piperidinyl, pyirdidinyl, 4-morpholinyl. 
piperazinyl, 4-(C|4 a]ky]H>lperazlnyl, MC^^ alkyt-carbonyl)-piperazinyl. 4-(Ci^ alkytoxycarbonyl)-piperazl- 
nyi or 4-((aryO C^^ allqft}-piperazinyl ; and where Y is a direct bond, R^ may also be halo ; Rio is hydrogen, 
Ci^alkyt or (aryO Ci^lkyl ; or R» and taken together with the nitrogen atom bearing said R» and R« 
may form a piperidinyl, pyrrolidinyl, 4-morphollnyf. piperazinyl, 4-(Ct^ alkyl)piperazinyl, 4-(Ci^alkylcar- 
bonyl>.plperazinyI, 4-{Ci^all^oxycarbonyl>-plperaz]nyl or a 4-{(aryl) alkyl>-plperazlnyl radical ; 
R2 R3 R« R7 and R» are each independently hydrogen, halo, trffluoromethyl. aBcyl, hydroxy, 
allQdQxy. all^carbonyloxy. mercapto, alkylthio, C^e alkylsuifonyl, Ci^ alkylsulfinyl. (trff- 
luoromethyljhsulfonyl, cyano, nitro, amino, mono- and dl(Ci^ alkyOamino, or (C,^ a!kylcarbonyl)amino ; 
R^ and R^ are each independently hydrogen, aryl, cydo alkyi, alkenyi, C^e alkynyi. (aryl)CM alkenyl 
or Ci^ alkyi optionally substituted with aryl, hydroxy, amino, mono- and di(Ci^)amino, piperidinyl, pynroli- 
dinyl, 4-morpholinyl. piperazinyl, 4-(Ci^ aikylj-piperazinyl, 4-(Cm alkyicarbonyl)-piperazinyl, 4-(C|4 alky- 
loxy-cart)onyl>-piperazlnyl or 4-((aryl) C^^ alkyf)-plperazinyl ; 

and R5 may also be alMcarbonyl, alkyioxycarbonyl. (aryl)Ci^alkyioxycarbonyl or (aryl)carbonyl ; 
wherein aryl Is phenyl, optfonally substituted with up two 3 substituents each independently selected from 
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the group consisting of halo, Ci^ alkyl. Ci^ alkyloxy, trifluoromethyi, hydroxy, mercapto, Ct^ alkylthk), 
alkylsuifonyl, Ci^alkytsulfinyl, trffluoionnethylsulfbnyl, cyano, ititro, amino, mono-and d! (Ci^llqrOaniinoand 
(Ci^ all(yfcarbonyl)amino. 

in the foregoing definitions the term 'halo" is generic to fluoro, chloro, bronx) and iodo ; 'C^^ allcyi" is 
meant to inciude straight and branched saturated hydrocarbon radicals, having from 1 to 6 carbon atoms, 
such as, for example, methyl, ethyl, 1-methylethyl, 1.1-dlmethylethyl, propyl, butyl, pentyl and hexyl "qfdo 

alkyi* embraces cydopropyl. cyclobutyl, cydopeniyl and cydohexyi ; "C^ alkenyl" Is meant to indude 
straight and branch chained hydrocarbon radicals containing one double bond and having from 2 to 6 carbon 
atoms such as, for example, ethenyi, 3-propenyl and 2-butenyl "C^^ alkynyl" is meant to indude straight 
and branch chained hydrocarbon radicals containing one triple bond and having from 2 to 6 carbon atoms 
such as, for example, ethynyl, 3-propyny! and 2-bufynyl 

Preferred compounds within the invention are those wherein Ar is halothienyl or a radical of fomnula 
(a) wherein R« and R7 are, each independently, hydrogen, halo, trifluoromethyl, alkyloxy, hydroxy or 
C« alkyi ; R» Is hydrogen ; R is hydrogen, alkyi, phenyl or halophenyl ; and R^ are, each Indepen- 
dently, hydrogen, halo, trifluoromethyl or alkyi ; and R^ is hydrogen or Cve alkyi. 

Particularly preferred compounds within the inventton are those preferred compounds wherein Ar Is a 
radical of formula (a) wherein R« is halo, R^ and IV are hydrogen, R is hydrogen or C^^ silkyl, R^ and R* 
independently are halo or hydrogen. 

More paiticuiariy prefenred compounds within the invention are those particulariy prefarred compounds 
wherein R* Is 4-chIoro, R is hydrogen, R^ Is 2-chloro, R^ is 6-chloro or hydrogen and R^ is hydrogen. 

The most preferred compounds within the inveritlon are 2,6-dk5hloroK)t-<4-chlorophenylH-(3,4,5,6-tet- 
rahydro-3,Mioxo-1i,4-«azln-2{1H)-yl)benzeneacetonitrfle and 2-chloro-a-(4-chlorophenyl>4-(3,4,5,6- 
tetrahydro-3,&<iioxo-1,2,4-triazIn-2(1H)-yl) benzeneacetonitrOe and the pharmaceutically acceptable add 
additton. metal or amine substitution salts thereof. 

The compounds of fbrnnula (I) may conveniently be prepared by a reduction reaction of the correspond- 
ing 1,2/^tria2une-3,5H2H,4H>Klione of formula (II), or an add-additton salt, metal or amine substitution salt 
form thereof, thus preparing a compound offommda (I) wherein R^ Is hydrogen, said compounds being rep- 
resented by the formula (l-a), and if desired, subsequently reacting the compounds of formula (l-a) with a 
reagent R^W (III), thus preparing compounds of formula (0. wherein R^ is other than hydrogen, said com- 
pounds being represented by the formula (l-b). In (III) W represents an appropriate reactive leaving group 
such Bs, for example, halo, e.g., cMoro. bromo or iodo, or a suifonyloxy group, e.g. methylsuHbnyio)qr or 
4-methylphenyl-sulfonyk>xy and R^ has the previously defined meaning of R^ provided that it is not hyd- 
rogen. 




(I-b) 



The saki reduction reaction is conveniently conducted fdlowing art-known procedures for converting 
a 1,2,4-lrlazlne-3,5-(2H,4H)-dione into a 5,6Klihydro-1^,4-triazine-3,5(2H,4H)-dione moiety. A number of 
such procedures are described in for example the Published Eur. Pat Applicatton Na 0.154,885 and the 
references cited therein. 



EP0232932B1 



Said reduction reaction may for example be conducted by contacting the starting material of fomiuia 
(11) with hydrogen In the presence of an appropriate catalyst such as, for example, Raney-nickel, platinum, 
palladium, platInum(IV) oxide, and the like. Preferably, saki reduction reaction is conducted by reacting the 
starting material (10 with zinc in acetic acid or tin(ll) chloride in hydrochloric acid, opttonally In the presence 

5 of a reaction-inert organic solvent or mixture of such solvents such as, for example, a lower alkand, e.g. 
methanol or ethanol ; a hydrocarbon, e.g. methylbenzene ordimethylbenzene ; a ketone, e.g. 2-propanone, 
1-butanone ; an ether, e.g. tefrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane, an ester, e.g. ethyl acetate; 
N.fMimethylformamide, N,N;<iimethylacetamlde ; pyridine ; acette acid. IHigher temperatures may be used 
to enhance the reaction rate. 

10 The alkylation reaction of (l-a) with the reagent Rs^W may be conducted following art-known N-alky- 
lafaon procedures. The alkylatton reaction is conveniently conducted in an Inert organic solvent such as, for 
example, an aromatic hydrocarbon, e.g., benzene, methylbenzene and dimethylbenzene, a lower alkanol, 
e.g., methanol, ethanol and 1-butanol a ketone, e.g., 2-propanone and 4-methyl-2-pentanone an ether, e.g., 
1,4-dioxane, 1,1'-oxyblsethane and fetrahydrofuran N,N-dinriethylfCMrmamide (DMF) ; N,N-dimethylaceta- 

is mide (DMA) ; nitrobenzene ; dln^thyl suifoxkie (DMSO) and 1-methyl-2-pyrrolidlnone. The addition of an 
appropriate base such as, for example, an alkali metal cart)onate or hydrogen carbonate, sodium hydride 
or an organic base such as, for example N,NHliethylettianamtne or N-(lHnethytethyl)-2-prDpanarhine may 
be utilized to pick up the acid vrhich Is liberated during the course of the reaction. In some circumstances 
the addition of an iodide salt, preferably an alkali metal iodide, is appropriate. Somewhat elevated temperat- 

20 ures may enhance the rate of the reaction. 

The compounds of fonnula (I) wherein is cyano, said compounds being represented by the fomiula 



25 




(I-C) 



30 

may alternatively be prepared by oonvertii^ tiie hydroxy function of a triazined tone of fonnula 



35 




(IV) 



40 

into a nitrile function. 

The conversion of (IV) into (I-c) may be effected by art-known procedures. For example, by first con- 
verting the hydroxy function Into a suitable leaving group and subsequently converting ttie sakI leaving 
45 group In the thus obtained Intermediate having the formula 



so 




55 

Into a nitrile function* 

In (V) W has ttie meaning of an appropriate reactive leaving group such as, for example, halo, e.g., chloro, 
bronx) or iodo, or a sulfonyloxy group, e.g. nnethylsulfonyloxy or 4-mettiylphenylsulfonyioxy. 

4' 
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For example, where W represmits chloro. the intermediates (V) may l>e prepared liy reacting (iV) with 
fhionyl chloride in a suitable reaction-inert soh^ent 

The conversion of (V) into (l-c) may be effected, e.g., by reacting (V) with a cyanide, such as, for 
example, an alkalimetal cyanide, e.g. potassium cyanide, sodium cyanide ; copper cyanide ; sQver cyanide 
and the like, if desired, in the presence of an appropriate solvent 

The compounds of fomnula (0 can also be prepared by reacting a 5.6-dihydro-1 ,2,4-triazine-3,5(2H,4H)- 
dione having the formula (Vli) with a reagent of formula (Vl) following arl-known procedures fi9r aryiating 
an amine fiincttonalily. 



In (VI) W represents an appropriate reactive leaving group as defined hereinabove and preferably is 
halo. The reaction of (VI) with (Vli) Is most conveniently conducted in an appropriate reaction-Inert solvent, 
preferably at higher temperature and in the presence of a suitable base. Suitable reaction inert soh^ents 
may, for example, be aromatic hydrocarbons, e.g., benzene, methylbenzeneanddimethylbenzene ; haloge- 
nated hydrocarbons, e.g. trichloromethane and tarlchloroethane ; dipolar aprotic solvents such as N.hk 
dimethylfonramide, N,N-dimethylacetamide, dimethylsuifoxide and the iilce. 

The compounds of formula (0 can also be converted Into each other following art-known procedures 
of functional grouptransformatton. Some examples will be cited hereinafter. 

In order to simplify the structural representations of the compounds of formula (I) in the schemes illus- 
trating these grouptransfbrmatton procedures, the 



group will hereafter be represented by the symbol D. 

For example, the compounds of formula (I) wherein is cyano, saM compounds being represented 
by the fbrmula (l-c) may partially or completely be hydrolysed, thus yielding compounds of fbnmula (I) whe- 
rein the radical is a carboxyl or an aminocarbonyi grcHjp, the former compounds being represented by 
the fbnnula (l-e), the latter by (1-d). The said partial h^rolysis reaction Is preferably conducted In an aqueous 
acidic medium, e.g. an aqueous sulfuric, hydrochloric or phosphoric acid solutton, at room temperature or 
at siightly increased temperature. Complete hydrolysis is accomplished when increasing either the reaction 
temperature or the reaction time or both. In the saki complete hydrolysis reaction It may be advantageous 
to add a second acid to the reaction mixture, e.g. acetic acid. In tum, the compounds of formula (l-d) can 
further be hydrolysed to obtain compounds of formula (ke) by treating the starting compounds of formula 
(l-d) with an aqueous acMic solutton In the same way as for obtaining (l-e) firom (l-c). 
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Jir-C-D % Ar-C-D 

J J I 

» V R 

(1-c) >v (i-d) 
hydrolysis hydrolysis 

0-c 

I 

Ar-c-D 
I 

R 

<I-S) 



Furthenmore, the compounds of fonnula (i-c) can be converted to the corresponding compounds of formula 
(I) wherein is an aminothioxomethyl group, said compounds being represented by the Ibnnula 0-0, by 
reading {Ui) with hydrogen suHide, pieferabV in a suitable solvent such as pyrfdinlne, optlonaliy In the |»'e- 
sence of an organic base such as a trialkylanilne. e.g. triethylamlne. 



(I-C) ) lir-c-H) (l-f) 

I 

R 



The acids of formula (l-e) can be converted to the corresponding acythalides of fonnula (kg) by treatment 
with a suitable halogenating agent such as, for example, thionyt chloride, pentachlorophosphorane^ sulfuryl 
chloride. The thus obtained acyfhalides of formula (1-g) can further be derivatized to the corresponding 
amides <^fonnrHila (i-h) by reacting the starting acylhaiide compounds of fonnula (l-g) with a suitabte amine 
optionally in the presence of an appropriate solvent such as an ether, e.g. tetrahydrafuran, acetonitrie, 
trichlorcMfnethane or dichloroniethane. 

Or, the said acylhalfdes of formula (l-g) can conventently be converted to the corresponding aiyl or alkyi 
ketones of formula (l-l), respectively (H), l»y rsacting (i-g) with benzene or substrhited benzene in the pre* 
sence of a Lewis add catalyst such as aluminum diloride, respedh^ely with an metal alkyI, e.g. methyl 
lithium, butyl lithium, optionally In the presence of a suitable catalj^t, ag. Gopper(l) kxllde, or with a complex 
metal all^, in a suitable sdvent, e.g. tetrahydrofuran. 

The acylhalMes of fonnula (l-g) can forther be converted to flie oonresponding estere of formula (Mc) by a 
suitable alcohdysis reaction. (Dr. the adds of fonnula (l-f) can be esterified fdlowing art-known procedures, 
e.g. by treating the starting acids with a alkylhalMe in a suitable sdvent in the presence of a base, e.g. in 
N,N-^(methyHbnnamide or N.NKilmethylacetamlde in the presence of an alkalimetal carbonate, or by read- 
ing (l-g) with the appropriate alcohd in the presence of a reagent capable of forming an ester (untionality 
e.g. N,N'-methanetetraylbis[€ydohranam{ne]. 
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10 



IS 



halogenatlOT 
(I-f) ) 



•8t«ri£lcation 



Ar-c-0 
I 

R 



20 



O-C-O-R 
I 

Ar-c-D 
R 

(i-lc) 




R* 



(I-h) 



9-a 



(I-J) 



aryUiallde/Lewis add 



c«-(aryl) 



(I-l) 



25 



30 



35 



40 



The compounds of formula (I), wherein either R* or is hydrogen may be converted to the compounds 
of formula (I) having an and/or R^ other than hydrogen by N-all^ating or N-a(^ating the starting com- 
pounds following art4cnown procedures, e.g. following the same procedures as described hereinabove for 
the preparation of (l-b) starting from (l-a). 

The compounds of formula (0 which contain an Ar moiety which Is a phenyl radical substituted with one 
or more dkyloxy racficals may be converted to the corresponding alkyicarbonyloxy compounds by treating 
the starting compounds with an alkanoic acid in the presence of anhydrous hydrohalic acid, e.g. hydrobromic 
acid In acetic acid. The said alkyicarbonyloxy compounds can in turn be converted to the conasponding 
hydraxyphenyl compounds by a suitable hydrolysis leaction, e.g. by treatment with an aqueous hydrohalic 
sdutton. 

A number of Intemfiediates and starting materials in the foregoing preparations are known compounds 
which ntay be prepared according to art-known methodcdogles of preparing said or similar compounds and 
otiiers are new. A number of such preparation metiiods will be described hereinafter In mora detail. 

Several of the intermediates of formula (11) are known compounds and their synttiesis is described In 
the Published Eur. Pat. Application No.0,170,316. 
They may generally be prepared by cydizing an intenmediate of formula 



45 



R* 




i-M-C-C 



R O 
II I H 



(VIIX). 



50 



and eliminating the group E of ttie thus obtained dione 



55 
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10 




(IX). 



In the intermediates (VIII) L has the meaning of an appropriate leaving group such as 0%^ all^oxy, halo 
and the like. The group E. as described in the intermediate (VIII) and the triazlnedione (l)Q, represents an 
appropriate electron attracting group which may conveniently t>e eliminated from the dione (1)0 such as, for 

IS example, a carboxyl, a sulfonylo)^, a sulfinyloxy group or a precursor and/or derivative thereof, e.g. an ester, 
an amide, a cyanide, a C^^ alkylsulfbnyloxy, phenylsuifbnyloxy, C^^ alkylphenylsulfonyloxy and halophenyi- 
sulfonyloxy and the like like groups. 

A particulaily suitable process for preparing intermediates of formiida (li) consists of cyclfadng an inter- 
mediate of formula (VliNi) and eliminating the functionality in the thus obtained intermediate of tbnfnula 

20 (IX-a). In (VlU-a) and px-a) represents a ^no, (^^ alkyloxycart)onyl or amiklo group. 




The cydization reaction may be effected following art-known cydization procedures as described, for 
4$ example, In Monatshefle der Chemie, 94, 258-262 (1963), e.g. by heating the starting compound of fomnula 
(\^ll-a) over its melting point, or by refluxlng a mixture of (Vlll-a) with a suitable soh^ent such as, for example, 
an aromatic hydrocarbon, e.g. benzene, methylbenzene, or dimethylbenzene, an acid, e.g. acetic add, 
optionally In the presence of base, e.g. potassium acetate, sodium acetate and the like. 

The elimlnatton of the functionality may be effected following art-known procedures as described, 
so for example, in Monatshefte der Chemie, 96, 134-137 (1965), e.g. by converting (IX-«) intoa carboxyiio add 
(X) in a suitable addic reactton medium such as acetic add, aqueous hydrochloric add sduttons or mbctures 
thereof. Elevated temperatures may enhance the rate of the reaction. 

The thus obtahed cartxxxylic adds of formula 

55 



8 
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5 




(X) 



may be converted into an intennedlate of fbnmula (11) by art-known decarboxylation reaction procedures, 
e.g. by heating the carboxyltc acid QQ or by heating a sdutlon of OQ in 2-mercaptoacetic acid as described, 
Ibr example, in US Patent No. 3,896,124. 

The intennediates of formula (VIII) may generally be prepared by reacting a diazonium salt of formula 
IS (Xi) with a reagent of fomwla (XII). 



1 

20 B O R O 



K >-U 5 O R" O 



'a (XXI) 

R 



2S (XI) 



as described in (XI) has the meaning of an approprlale anion and E and U as described in pai), have 
the previously defined meanings. 
30 The reaction of (XO with (XII) may conveniently be conducted In a suitable reaction medium as des- 
cribed, for example, In Monatshefte der Chemie, 94, 694-697 (1963). Suitable reaction mediums are, for 
example, aqueous sodium acetate solutions, pyridine and the like. 

The starting diazonium salts (XI) may be derived from a corresponding amine of formula (Xlll) following 
art-known procedures, e.g. by reacting the latter with an alkalimetal or earth alkaline metal nitrite, e.g. 
3S sodium nitrite, in a suitable reactfon medium. 



40 




(XtXI) 

45 

In the hereinabove-described reaction scheme M"^ is a alkalimetal or earth alkaline metal katton and n is 
the integer 1 or 2. 

The amines of fbnnula (XIIQ may be prepared follow&ig procedures analogous to those described in 
50 U.S. Patent No. 4,005,218. 

The triazinediones of fomiula (IV) may conveniently be prepared by reducing the conesponding 1,2,4- 
triazine-3,5 (2H,4H)-diones of formula (XIV) following the same procedures as described hereinabove for 
the preparation of (1) starting from (II) and, if desired, by further H^l^ating the thus obtained triazinedione 
of formula (I V-a) with a reagent R^W (III) foliowlng the same"procedures described hereinabove for the 
55 preparation of (l-b) starting Itam (l-a). 
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10 



IS 




(IV-b) 



The triazinediones of formula (XiV) may be prepared fallowing the procedures described in US Patent No. 
3.912,723. 

The intemiediates of fomiula (II) wherein is cyano, said IntemnedlatBS being represented by the for- 
mula 



30 




(H-a) 



35 may alternatively be prepared by converting the hydroxy fonction of a triazinedione of fonnula 



40 




{XV> 



into a nitrile fijnction. 

The conversion of (XV) Into (ii-a) may be effected by art-lcnown procedures. For example, by first con- 
verting the hydroxy function into a suitable leaving group and subsequently converting the said leaving 
50 group in the thus obtained intennediate having the formula 



10 
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10 

into a nitrile function. 

In PCVO W has the previously defined meaning of an appropriate reactive leaving group. 

For example, where W represents cMoro, the intermediates QC/\) may be prepared by reacting (XV) 
with thionyl chloride in a suitable reaction-Inert solvenL 
18 The conversion of (XVI) into (ll-a) may be effected, e.g., by reacting (XVi) with a cyanide, such as, for 
example, an allcallmetal cyanide, e.g. potassium cyanide, sodium cyanide and copper cyanide and sihrer 
cyanide, if desired. In the presence of an appropriate solvent 

The Intemnediates of fonnula (II) may alternatively be prepared by reacting a 1 A4-triazine-3,5-(2H,4H)- 
dione of foniHJia PCVII) witii an aromatic compound of fonmula (VI) fdiowing the same procedures as des- 
20 cribed hereinabove for the preparation of (0 starting from (VI) with (VII). 



25 




(VI) (XVII) 



The Intermediates of fonnula (II) can also be converted into each other following art-known procedures of 
functional groupstransformation. A number of such groupstansformations are represented by the foliowing 
35 scheme. In order to simplify the structural representations of ttie IntermediatBS of fonnula (II) in these 
schemes, the 
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30 




group will hereaftar bm represented 
by the symbol D*. 



HK 

partial L 
™ hydrolysis ™ 



JUr-C-O* i Ar4-0* 

R R 
IS (ll-a)\^ (Il-b) 

hydrolysis ^ hydrolysis 

\»4 



Ar-C-D 

i 

R 



(II-C> 



The convertion of (li-a) to (ll-b), of (ll-a) to (ll-c} and of (ll-b) to (il-c) can conveniently be done following the 
same procedures as described hereinabove for the conversion of (l-c) to (l-d), (l-c) to (i-e) and of (kl) to 
(1-e). 

A further series of such groupstransformations can be represented by the following scheme. 



35 



(Il-a) 



S-C-MH^ 
I / 
Ar-C-D' 
I 

R 



(n-d) 



40 



45 



60 



halogenation ™-^plO 
(II-d> ^ Ar-C-D' * 

R 



/ 



esterification R^'oK 



0-C-O-R 

I • 
Ar-C-D 

It 

(ll-i) 
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The convertion of (ll-a) to (I W), of (Il-<j) to (ll-e), of (ll-e) to (ll-f), of (H-d) to (Il-i). of (Il-e) to (ll-i). of (ll-e) 
to (li-h) and of (ll-e) to (ll-g) can conveniently be done following the same procedures as described 
hereinabove for the conversion of (l-c) to (M), of (l-Q to (l-g), of to (Hi), of (l-f) to (l-k), of (l-g) to (He), 
of (l-g) to (kj) and of (l-g) to (l-i). 
6 The Intermediates of formula (II), wherein is hydrogen may be converted to the compounds of formula 
(II) having an other than hydrogen by N;^l^ating the starting compounds foDowing art-known proced- 
ures, e.g. the procedures described hereinabove for the preparation of (l-b) starting from (ka). 

The intermediates of fbnmula (II) which contain a phenyl radical substitoted with one or more allcyloxy 
radicals may be converted to the corresponding alkylcarbonyloxy compounds which in turn may be conver- 
10 ted to the corresponding hydroxyphenyl compounds following the same procedures as described 
hereinabove for the analogous conversions of the compounds of formula (I). 

An additional feature of the present invention comprises the fiact that a number of Intermediates men- 
tioned In the foregoing preparation schemes are novel compounds. 

More parffcularty, the intermediates of fonmula (II) wherein Is other than cyano, and the intennedlates 
16 of fmmila (II) wherein R^ is cyano and in the latter case one of the following conditions is met : 

a) R is other than hydrogen, Ci^alkyi, cydo C^alkyl or aryi ; or 

b) Ar Is other than a radical of formula (a) wherein in said radical of formula (a) R^ is other than hydrogen, 
halo, trifluoromethyl. Ci^ alkyl, all^oxy, Ci^ alkyithio or alkyisulfonyl ; or 

c) R2 Is other than hydrogen, halo, trifluoromethyl or Ci^ alkyl ; or 

20 is other than hydrogen, said bitennediates being represented by the formula 



25 




(II-J) 



30 

and the phamiaceutlcally acceptable add-addition, metal or amine substitution salts, and stereochemlcally 
Isomeric forms thereof are novel compounds. 

PrefenBd, particularly preferred and more particularly preferred intermediates of fbnmula (ll-j) are those 
of which the preferred, particularly preferred and more particularly preferred compounds of formula (I) can 

35 be derWed, Le. those intermediates wherein Ar', r, r^. r^, r^ and are as defined hereinabove for the corre- 
sponding radicals Ar, R, RS R^, R3 and R^ of the preferred, particularly preferred and more particularly pre- 
ferred compounds of fbnnula (I). 

Furthermore, the phannaceutically accepteble metal or amine substitution salts of those intermediates 
of formula (II). wherein Ar Is a radical of fomwla (a), and wherein R«, R^ and R? are each independently 

40 hydrogen, halo, trifluoromethyl. Ci^ alkyl, Ci^ alkybcoy. C1.6 alkyithio. or C1.6 alkyisulfonyl ; R2 and R^ are 
each independently hydrogen, halo, trifluoromethyl or alkyl ; and wherein W is cyano. R* is hydrogen 
and wherein R is hydrogen, alkyl. cydo alkyl or phenyl optionally substitoted with up to 3 sub- 
stituents each independently selected firom the group consisting of halo, trifluoromethyl, C^^ alkyl. 
alkyloxy, Ci^ alkylthk) and Ci^ alkylsulfonyloxy. said compounds being represented by the fomnula 

45 



50 




(Il-M, 



55 and the stereochemk:ally Isomeric fonms thereof are also novel compounds. 

Preferred are those metal or amine salte of those intermediates of formula (11-k) wherein R^ is halo 
and more preferably Is chloro. R^-* and R^ are hydrogen. R« is hydrogen or C,^ alkyl and more preferably 
is hydrogen and R?^ and R^ independently are hydrogen, hato, alkyl or Ci^ ali^oxy and more pref- 
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erably Is chloio and R** is hydrogen or chloro. 

Both the intermediates of formula (ll-j) and (ll-k) are not only novel compounds useful in the preparation 
of the compounds of fcumula (Q, but they also possess anti-protozoal and more particularly anti-coccidial 
activily. 

The compounds of formula (I) and the intermediates of formula (II) may be converted to their therapeuti- 
cally active non-toxic acid addition salt forms by treatment with appropriate acids, such as, for example, 
inorganic adds, such as hydrohaiic add, e.g. hydrochloric, hydrobromic and sulfuric add, nitric add and 
phosphoric acid or organic adds, such as, for example, acetic, propanoic, hydroxyacetic, 2-hydroxy-pro» 
panolc, 2-oxopropanoic, ethanedlolc, propanedioic, butanedioic, (Z>-2-lMitBnedioic» (E)-2-butenedloic, 2- 
hydroxybutanediolc, 2,3-dihydroxybutanedioic 2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, 
ethanesulfonic, benzenasulfbnic, 4-methylbenzenesulfonic, cydohexanasulfamic, 2-hydraxybenzoic and 
4-amino-2-hydraxybenzoia Comrersely the saltfomn can be converted by treatment with alkali into the free 
liase form. 

The compounds of fbrmula (I) and the intermediates of fbrmula (II), containing one or more addic pro- 
tons, may also be converted to their therapeutically acth^e nontoxic nietal or amine substitution salt fonns 
by treatment with appropriate organic or inorganic bases. Appropriate Inorganic bases may, for example, 
be ammonia or bases derived finom alkali or earth alkaline metals, e.g. alkali metal or earth alkaline metal 
oxides or hydroxMes such as lithium hydroxide, sodium hydroxide, potassium hydroxMe, magnesium hyd- 
roxide, calcium hydroxide and calciumodde ; alkalimetal or earth alkaline metal hydrides, e.g. sodium hyd- 
ride and potassium hydride ; alkalimetal hydrogen carbonates or carbonates, e.g. sodium cari[)onatB, 
potassium cart>onate, sodium hydrogen cart)onate and calcium carbonate. Appropriate organic bases may, 
fbr example be primary, secondary and tertiary aliphatic and aromatic amines such as, fbr example, 
methylamine, ethylamfne, propylamine, isopropylamine, the four butylamine Isomers, dimethylamlne, dieth- 
ylamine, diethanolamine, dipropylamine, diisopropylamine, dl-n-butylamine, pyrrdkjine, piperidine, mor- 
phdine, Nkmethylmorphdlne, trimethylamine, tripropylamine, quinudldine, pyridine, qulndlne, isoqulndine, 
diethanolamine and 1«4-dlazabicydo|2,2,2]octane ; or quatemary ammonium bases e.g. tetramethyiam- 
monium hydroxide, trimethyibenzyiammonlum hydroxide, triethylbenzylammonlum hydroxide, tet- 
raethylammonlum hydrDxide, and trimethylethylammonium hydroxide. 

it Is obvious from formulae (I) and (II) that the compounds of the present Inventbn have an asymmetric 
carbon atonu ConsequenOy, these compounds may exist under two different enanttomeric forms. Pure 
enantiomeric forms of the compounds of formula 0) and the intermediatBs of formula (II) may be obtained 
by the application of art-known procedures. 

The compounds of fomnula (I) and the intermediates of formula (II), the phanmaceutically acceptable 
add additton salts, metal or amine substitution salts and the possible stereochemically isomeric fbnms 
thereof are usefid agents In combatting Protozoa. For example. saM compounds are found to be acthfe 
against a wide variety of said Protozoa such as, for example, Saroodina, Mastigophora, Ciltophora and 
Si)orozoa. 

The compounds of formula (I) and the Intermediates of formula (ll)> the pharmaoeutically acceptable 
add addltton salts, metal or amine substitution salts and the possible stereochemically isomeric fonns 
thereof are especially useful agents in combatting Rhizopoda such as, for example. Entamoeba ; and Mas- 
tigophora such as, for example, Trichomonas, e.g. Trichomonas vaginalis, HIstomonas, ag. Hbtomonas 
maleagrMis, and Trypanosoma spp. 

In viewof their potent acthrlty In combatting Protozoa the compounds of this Inventton constitute useful 
tools for the destmction or preventk>n of the growth of Protozoa and more particulariy they can effectively 
be used in the treatment of subjects suffering from such Protozoa, 

In view of the potent activity in combatting Protozoa this invention provides valuable compositions com- 
prising the compounds of fbrmula (I) and the intenmediates of formula (11). the acid addition salts, metal or 
amine substitutkm salts or possible stereochemically Isomeric forms thereof, as the active Ingredient In a 
sdvent or a solid, semi-solkl or liquid diluent or carrier, and, in addition, it provkies an effective method of 
combatting Protozoa by use of an effective anti-protozoal amount of such compounds of fonmula (I) and the 
Intenmediates of fonmula (II), or acid additton salts or metal or amine substitutton salts thereof. Anti-protozoal 
compositions comprising an effective amount of an active compound of formula (0 or an active intermediate 
of formula (II), eitiier alone or in combination witii otiier active Uterepeutic Ingredients, in admixhire v^tii suit- 
able canriers n>ay be readily prepared according to conventional pharmaceutical techniques for the usual 
routes of administration. 

Preferred compositions are ki dosage unitfbnm, comprising per dosage unft an effective quantity of the 
active ingredient in admbcture with suitable carriers. Although ttie amount of the active Ingredient per unit 
dosage may vary within rather wide limits, dosage units comprising from about 10 to about 2000 mg of the 
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active Ingredient are preferred. 

In view of the anti-protozoal properties of the compounds of formula (I) and the IntennediatBS of fbnmula 
(II) it is evident that the present Invention provides a method of Inhibiting and/or eliminating the development 
of Protozoa in warm- blooded animals suffering from diseases caused by one or more of those Protozoa 
by the admintetration of an antiprotozoal effective amount of a compound of fonnula (I) and Intennediates 
of formula (11), a pharmaceutically acceptable add addition salt metal or amine substitution saHs or a poss- 
ible stereochemically isomeric fonm thereof. 

More particularly, in view of their extremely potent activify In combatting Coccldia the compounds of 
tills invention are very useful In the destruction or prevention of the growtti of Cocddla in warm-blooded 
anintais. Consequently, the compounds of formula (I) and Uie intermediates of formula (II), tiie acid addition 
salts, metal or amine substitution salts and possible stereochemically Isomerlcfonms thereof are partictdarly 
useful anti-coccidial agents as well as coccidiostatics. 

Due to ttieir useful anti-cocddial and cooddlostatic activity ttie subject compounds may be administered 
in combination wttii any sdid, seml-eoiid or liquid dHuent or carrier as described hereinabove. Additionally, 
due to their useful coccidiostatic activity the subject compounds may be mixed with any kind of feed supplied 
to warm-blooded animals although it may also be administered while dissolved or suspended In the drinking 
water. 

The fbilowlng examples are intended to Blustrate the present Invention. 
Unless otiierwise stated all parts therein are by weight 

EXAI\/IPLES 

A) Preparation of Intermediates 
Example 1 
Procedure A 

To a stirred mbcture of 16 parts of 2-[3-chlonHH(2,4-dlchlorophenyl)hydroxymethyl]phenyl]-1,2,4*tria- 
zine-3,5(^,4H) -dtone and 150 parts of trichlonmettiane are added dropwise, durii^ a period of 5 minutes, 
16 parts of tiitonyl chlorkie. Upon completion, stiffing is continued fbr 3 hours at reflux temperature. The 
reaction mixture Is evaporated in vacuo. Methylbenzene Is added and the whole Is evaporated again, yield- 
ing 2-[3-chtoro-4-{chloro(2,4-dichlorophenyl)methyI]phenyl}-1 ,2,4-trlazIne-3,5(2H,4H)-dlone. 

A mbchire of 12 parts of 2-[3-chloro^chloro(2,4-dichiorophenyl)mettiyi]phenyl}»1,2,4-triazine- 
3,5(2H,4H)-dhMie and 5.4 parts of copper cyanide is stirred and heated first for 3 hours at ISO'^C and for 3 
hours at 180°C. After cooling, the precipitated product is dissoh/ed in a mixhire of trichloromethane and 
methanol (90 :1 0 by volume). The inorganic precipitate is filtered off and ttie fOtrate is evaporated In vacuo. 
The resMue Is purified by column chromatography over saica gel using first a mixture of trichloromethane 
and acetonHriie ^3 :7 by volume) as eluent The pure fractions are collected and ttie eluent is evaporated. 
The residue is dissolved in 20 parts of N,N-dlniethyMbnnamide and 25 parts of 1,1'-oxybisettiane. The pro- 
duct Is allowed to crystallize, filtered off and dried, yielding 2-chIoro-a-(2,4-dichlwq)henyl)-4-(4.5<lihydra- 
3,5-dk>xo-1,2,4-triazln*2(3H)-yl)benzeneacetonltrtle (Intemiedlate 1). 

Procedure B 

To a stirred mixture of 68 parts of 1-chloro-2-methoxy-4-nrtrobenzene. 230 parts of a sodium hydroxide 
solution 50%, 5 parts of N,N,N;trietiiylbenzeneniethanamlnlum chloride and 360 parts of tetrahydrofuran is 
added dropwise, during a 5 minutes period, a solution of 43^ parts of 4-chlor(^nzeneacefonlfrile In 90 
parts of tetrahydrofuran. Upon ccmipletion, stirring is continued for 4 hours at OO^'C. The reaction mbcture is 
poured Into 2000 parts of cnished Ice. The whole is acidified witti concentrated hydrochloric add. The layers 
are separated. The aqueous phase Is exbacted with dtehloromettiane. The combined extracts are dried, 
filtered and evaporated. The residue Is crystallized from 2,2'-oxyblspropane. The product is filtered offend 
dried, yielding a-(4-chlorophenyl)-2-mettioxy-4-nitrobenzeneac8tonltrile. 

A mbcture of 8.1 parts of a-(4-chlorophenyl)-2-methoxy4-nitrobenzeneacetonitrile, 2 parts of a solution 
of thiopene In methanol 4% and 200 parts of methanol is hydrogenated at normal pressure and at 50^C 
wItti 2 parts of platinum-on-charcoal catalyst 5%. After the calculated anmnt of hydrogen Is taken up, ttie 
catalyst Is filtered off and the filtrate Is evaporated in vacuo. The reskJue is stirred In a small amount of 2- 
propanol. The product is filtered off and dried, yielding 4-amino-a-(4-chlorophenyl)-2-^ethoxyben- 
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zdnBficotDfiitrilo. 

To a stirred and cooled (5-10*C) mixture of 5.6 parts of 4-amlno-a-{4-chlorophenyl)-2-inethoxyben- 
zeneacetonitrfle, 6.2 parts of concentrated hydrochloric acid and 50 parts of acetic acid is added dropwise, 
during a 15 ntinutes period, a solution of 1.25 parts of sodium nllrlfa in 10 parts of water at about WO. 
Upon completion, the whole is stirred for 60 minutes and tfien 3.6 parts of anhydrous sodium acetate and 
2.8 parts of ethyl (2-cyanoacetyl)cart)amate are added and stim'ng Is continued for 2 hours at room tem- 
perature. The reaction mixture is poured into 250 parts of water. The product is ffltered off, washed with 
water and dissolved In a mixture of trichloromethane and metiianol (90 :10 by volume). The organic layer 
Is dried, tatered and evaporated. The residue Is purified by column chromatography over silica gel using a 
mbcture of trichloromethane and methanol (95 :5 by volume) as eluenL The pure fractions are collected and 
ttie eluent is evaporated In vacuo, yielding etiiyl [2-[[4-[(4-chlorophenyl)cyanomethyl}*3-rnettioxyphenyq 
hydrazono]-2-cyanoacefyl]carbamate. 

A mixture of 8.3 parts of etiiy) [2-I[4H;(4-chlorophenyl)(^omettiyl]-3-m6tiYoxyphenyn 
cyanoacetyl]cart>amatB, 1.77 parts of anhydrous potassium acetate and 100 parts of acetic acid is stirred 
for 2 houre at reflux temperature. The reaction mbcture is evaporated in vacuo. The residue is stirred in mter. 
The product is filtered offend dissolved in trichloromethane. The organic layer is dried, filtered and evapo- 
rated. The resMue is purified by column ctvomatography over silica gel using a mbdure of trichloromethane 
and metiianol (90 :10 by volume) as eluenL The pure firactions are collected and the eluent is evaporated 
In vacuo, yielding 244-[(4-chlorophenyOcyanomettiyl]-3Hinetiioxyphenyl>2,3,4,5-tetrahydro-3,5Kli 
1 ,2,4-triazlne-6-carbonltrile. 

A mixture of 4 parts of 244-I(4-chlorophenyl)cyanonwtiiyl]-3HTOttioxypheny^2,3,4,5-tetra 
dloxo-1 ,2.4-triazlne-6-carbonltrile, 24 parts of conoentafated hydrochloric add and 40 parts of acetic add Is 
stirred and refluxed for 3 houre. The reaction mixture Is evaporated In vacuo and the residue is stirred in 
water. The product is extracted with a mixture of trichloromethane and metiianol (90 :10 by volume). The 
extract is dried, filtered and evaporated, yielding 2-[44(4-chlorophenyl)Gyanomettiyl]-a-metiiOKyphenyl]- 
2,3,4,5-tafrahydro-3,5-dtoxo-1,2,4-triazine-6-cart)oxylic acid. 

A mbcture of 4.2 parts of 2-I4-I(4-chlorophenyl)cyanonriettiyl]-3^iiettioxyphenyn-2,3,^ 
dioxo-1,2,4-triazlne-6-carboxylic add and 13 parts of 2-mercaptoacetic add Is stirred and heated for2 houre 
at 175''C. After cooling, 150 parts of water are added. The aqueous phase Is decanted and ttie remaining 
oO Is stinred in water. The whde is treated witii sodium hydrogen carbonate. The product is extracted witii 
a mbcture of falchloromethane and metiiand (90 :1 0 by volume). The extract Is dried, filtered and evaporated. 
The residue is purified by column chromatography over sDlca gel using a mixture of trichloromettiane and 
metiianol (97 :3 by volume) as eluent The pure firactions are cdlected and tiie eluent is evaporated In vacua 
The residue is crystallized from 8 parts of acetonitrile. The product Is filtered off, washed witii 2,2'-oxybis- 
propane and dried, yielding a-<4-chlorophenyl)4-(4,5Klihydro-3,5Kltoxo-1,2,4-tria2in-2(3H)-yl>^ 
methoxybenzeneacetonitrile (Intermediate 2). 

Following tiie same procedures there are fiirtiier prepared : 
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Example 2 

To 30 parts of a sulfuric acid solutk>n in water (90 : 1 0 by volume) were added portionwise during a period 
of 5 minutes 2 parts of 2-cliloro^K4-chlorophenyl)-4-(4,Mlhydro-3,5-dloxo.1 
zeneacetonftrile at room temperature. Upon completion, stimng was continued for 2 hours at 80'C. The 
reaction mixture was poured into Ice water. The product was filtered off. washed with water and purified liy 
column chromatogiBphy over silica gel using a mixture of trichloromethane and methanol (95 :5 by volume) 
as eluen t The pure fractions were collected and the eluent was evaporated in vacuo. The residue was stirred 
in 2^'-oxybispropane. The product was filtered offend dried, yielding 1.1 parts (54%) of 2-chloro-a-(4-chlo- 
rophenyl)^4,5^ihydro-3,5-dioxo-1^,4-triazin<20H^^ 160.7«C (intefmediata 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
was also prepared : 

2,6-dichIoroKx-(4^hiorophenyl)^4,5^lihydro-3,5-dioxo.1,2,4-tria^^ mp. 
276.4*'C (intermediate 27). 

Example 3 

To a stinred mixture of 9.2 parts of concentrated sulfuric add, 5 parts of acetic acid and 5 parts of water 
were added 1.5 parts of 2-chIorcHxK4-chlorophenyl)-4-(4,5<Jihydro^.5Kjioxo-1A4-^ 
zeneacetonitrile at room temperature. The whole was stirred and refluxed for 1 8 hours. The reaction mixture 
was poured Into 100 parts of Ice water. The product was fatered off, washed with water and purified by col- 
umn chromatography over silica gel using a mixture of trichloromethane, methanol and acetic acid (95 :4 :1 
by volume) as eiuent The pure fractions were collected and the eluent was evaporated In vacuo. The resi- 
due was stirred in 2,2'-oxybispropane. The product was filtered off and dried, yielding 0.9 parts (59%) of 
2-chIoroHi-(4-crtiorophenyi)^4.5<!ihydro-3.S-dioxo-1,2.4-triazi^^^ add ; mp. 

196.3X (Intermediate 28). 

Example 4 

A mixture of 13.2 parts of 2.6-dlchloK>-a-(4-chlorophenyl)-4-(4,5-daiydro-3,5-dloxo-1 ,2,4-triazin-2(3H)- 
yl)benzeneacetamide, 648 parts of concentrated hydrochloric add and 200 parts of acetic add was stirred 
and refluxed fbr 224 hours. The resulting product was filtered off. washed with water and talcen up in 100 
parts of water. After treatment with a sodium hydroxide sdution, the resulting solution was acidified with 
concentrated hydrochloric add. The product was filtered off and purified by column chromatography over 
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sOica gel using a mixture of methyibenzene. tetrahydrofiiran and acetic acid (70 :30 :l by volume) as duent 
The pure fractions were collected and the eluent was evaporated* yielding 3.6 parts (27.8%) of 2,6-dichlo- 
ro-a-(4-chlorophenyi)-4-(4,5Kiihydrc>-3,5-dioxo-14^,4-triazin*2(3l^ add; mp. 219.5*'C 

(intemtedlate29). 

Examples 

A mixture of 6 parts of 2,6-dichloroKi-(4-chlorophenyl)-4-{4,5-dihydr(>-3,5-dioxo-1,2,4-tri^^ 
yi)benzeneac8tDnitrlle. 1.5 parts of N.N-dlethylethanamlne and 40 parts of pyridine was stnrred at room tem- 
perahire. Gaseous hydrogen sulfide was bubbled through the mbctutB during 24 hours. The solvent was 
evaporated In vacuo and the residue was stirred in water. The precipitated product was filtered off, stirred 
in 2-propanol and filtered off again. The product was purified by column chromatography over silica gel using 
a mixture of trichloromethane and methanol (97 :3 by volume) as eluent The pure fractions were collected 
and the eluent was evaporated in vacuo. The residue was crystallized finom 1 6 parte of acetonitrile. The pro- 
duct was fatered off, washed with 2,2'-oxybtepropane and dried, ytelding 1.4 parte (21.1%) of 2,6-dichloro- 
a-(4-chlorophenyi)-4K4,5-dihydro-3,5-dloxo-1,2,4-triazln-2(3h9^ ; mp.262.7''C 

(intermediate 30). 

Following the same procedure there Is prepared : 
2<hloro-a-<4-chlorophenyl)^4,&<lihydrc>-3,5-dtoxo-1,2Atriaz^^^ 
(interafiediate 31). 

Example 6 

A mbcture of 2 parte of 2«6-dichloro-a<<4-chlorophenyl)^4,5Klihydro-3,5^jioxo-1,2Atriaz]n-2(31^ 
yl)benzeneacetie add and 48 parts of thionyl chloride was stirred for 1 hour at reflux temperature. The reac- 
tion mbcture was evaporated, yielding 2.28 parte (100%) of 
2,6-dtehloro^-(4<hlorophenyl)-4-(4,5KJihydro-3,5-dk>xo-1,2,4-trte^ chloride as 

a residue (intermediate 32). 

Following the same procedure there Is prepared ; 
2K:hlor(>-ap(4-chlorophenyi)^4.5-dihydro^,5<ltoxo-1.2,4-^ chloride (Inter- 

mediate 33). 

E)aimple7 

A mbdure of 2.28 parte of 2,6-dichloroKXp(4-chloropheny0^4.Mihydro-3,5<iloxo-1,2.4^ 
yl)benzeneace^Ichloride and 18 parte of piperidine was stirred for 17 hours at room temperature (exother- 
mic reaction). After the addition of water, the solution was addified with hydrochloric add. The product was 
extracted with a mbdure of trichloromethane and methanol (95 :5 by volume). The extract was dried, filtered 
and evaporated. The residue was purified by cdumn chromatography over sBica gd using a mbcture of 
bridiloromethane,methand and acetic acid (95 :4 :1 byvdume)as ehient The pure firacHonswereoollected 
and the eluent was evaporated. The residue was washed with 2,2'-oxybispropane and dried, yielding 1 part 
(44.0%) of 1-[2-(4-chlorophenyl)-2-R8Klichloro-4H4.5KJihydro-3,5-dtoxo-1,2,4-b^ 
^Iplperidine ; mp. 216.9*'C (intermediate 34). 

Example 8 

A mbcture (tf 2.28 parts of 2.6KJIchioro<i-(4<hlorophenyi>4H4.5Klihydn>-3,5-dkixo-1,2.4-tria2^^ 
yObenzeneacetylchloride, 4.5 parts of pyrrdidine and 40 parts of acetonltifle was sirred for 1 7 houre at room 
temperature. After evaporation In vacuo, the residue was taken up in water and the mixture was acidified 
with hydrochloric add. The product was extracted with trichlorontethane. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over silica get using a mixture of 
bichloromethane and methand (95 :5 by vdume) as duent The pure fractions were cdtected and the eluent 
was evaporated. The reddue was dried in vacuo for 48 houis at 110**C, yidding 0.8 parte (36.2%) of 1-[2- 
(4-chlorophenyl)-2-[2.6-dlchloro-4-(4,5-dihydro-3,5-dioxo-1,2,4-triazin-2(3^^ 
mp. 153.»'C (intermediate 35). 
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Example 9 

To a stirred mixture of 1 0 parts of 1-methyipiperazine in 45 parts of tetrahydrofuran was added dropwise 
a solution of 6.7 parts of 2,6Klichloro^-(4-chloropheriylK<4,5-dihydro-3,5<iioxo-^ 
yl)benzeneacetyl chloride in 45 parts of tBtrahydrofiiran during a period of 5 minutes. Upon complete addi- 
tion, stffiing was continued fbr 2 hours at room temperature. After evaporation in vacuo , the residue was 
punfied by column chromatography over silica gei using a mixture of trichloromethane and methanol (90 :10 
by volume) as eluent The pure fractions were collected and the eluent was evaporated in vacuo. The resi- 
due was boiled in acetonitrile. After coding, the precipitated product was filtered off, washed with 2,2'» 
oxybispropane and dried, yielding 4.8 parts (6Z8%) of 
1-P-(4-chlorophenyl)-2.[2.6Kllchloro-4.{4,5Klihydn>-3,5-dloxo-1,2,4-triffi^^^ 
acetylHHrathylpiperazine ; mp. ^I.S^'C (Intermediate 36). 

Following the same procedure there was also prepared : 
2,6-dicWorD-a-(4-chlorophenyl)-4-(4,5-dihydro-3,5-dioxo-1A4-triazin-2(32^ 
ide ; mp. 278.7"C (intennediate'37). 

Following the same procedure there are further prepared : 
2*chIoroKx-<4-chIoropheiiyi)-4-(4,5-dihydro-3,5-diQXO-1,2,44ri^ 
(intermediate 38). 

4-acetyl-H2-(4H;hIorophenyi)-2-P-chloro-4-(4,5-dihydro-3,5-dioxo-1,^ 
perazine (Intermediate 39). 

1-PK4-chiorophenyi)-2-[2Kdiloro^4,5-dlhydro-3,5-dioxo-1,2,^^ 
mett^)pipeFBzine (intenmedlate 40). 

Example 10 

A mixture of 4.7 parts of aluminium trichloride and 67.5 parts of benzene was stirred in an ice bath till 
a tempmhjre of ±10*C. A solution of 4.9 parts of 2,Michloro-a-(4H:hlorophenyi>4-(4,5-dihydro-3,5-dioxo- 
1,2,4-triazin-2(3H)-yl)benzeneacetytchloride in 22.5 parts of benzene was added dropwise during a period 
of 1 5 minutes at this low temperature (exothenmic reaction). Upon complete addition, stirring was continued 
for20 hows at room tanperature. The reaction mbdure was poured into 500 parts of ice water and the whole 
was acidified with concentrated hydrochloric acid. The product was extracted vAfh trichloromethane. The 
extract was dried, filtered and evaporated. The residue was punfied by fStration over saica gel using a mbct- 
ure of trichloromethane and methanol (95 :5 by volume) as eluent The pure fractions were collected and 
the eluent was evaporated. The residue was further purified three times by column chromatography over 
sOica geH using fast a rribcture of trichloromethane and methanol (97 :3 by volume) and then a mixture of 
trichloromethane and methanol (99 :1 by volume) and finally a mixhjre of trichloromethane and ethyl acetate 
(92.5 :7.5 by volume) as eluent The pure fractions were coDected and the eluent was evaporated in vacuo. 
The residue was crystallized from 8 parts of ethand. The product was filtered oif.'washed with 2,2'-oxybi&- 
propane and dried, yielding 0.7 pails (13.0%) of 2-|3,5-dichloro4H[H4-chlorophenyl>-2-oxo-2-phenyl6thyl- 
lphenyl>1.2,4.triaadne-3,5(2H.4H)-dtone ; mp. 143.0'C (intermediate 41). 

Example 11 

To a stined and cooled (-70'C, 2-propanone/C02 bath) scriution of 5.7 parts of copper(i) iodide In 67.5 
parts of tetrahydrofuran were added dropwise 37.5 paris of a methyllfthlun solution 1.6 M in 1,1'-oxybise- 
thane during a period of 15 minutes under nitrogen atmosphere. Upon ccmtplete addition, stining was con- 
tinued for 30 minutes at this low temperature. A mixture of 4.45 parts of 
2,6<licWoro^K4-chIorophenyl)^4,5K!ihydro-3,5KlIoxo-1,2,4-triazln.2(3^^ 

22.5 parts of tetrahydrofuran was added dropwise during a period of 30 minutes at-65*»C. Upon completion, 
stWng was continued firstfbr2 hours at-60'C and then for 1 hour at-20^C. A saturated ammonium chloride 
solution in water was added dropwise (exothemnie reaction). The precipitate was filtered off and fiom the 
filtrate, the organic layer was dried, filtered and evaporated. The residue was purified three times by column 
chromatography over silica get : twice using a mixture of trichloromethane and methanol (95 :5 and 98 :2 
by volume) and then a mixture of trichloromethane and ethyl acetate (92.5 :7.5 by volume) as eluents. The 
pure fractions were collected and tiie eluent was evaporated in vacuo. The residue was starred in acetonib^e. 
The product was fatered off, washed with 2,2'-oxybispropane and dried, yielding 0.8 parts (18.8%) of 2-{3,5- 
dichloro-4.t1-(4-cWorophenyl)-2Kixopropyl]phenyl>1 A4-triazhe.3.5(2M ; mp. 2084**C (inter- 

n)ediate42). 
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Example 12 

A mixture of 5.53 parts of 2,6-dichloro-a-(4-ch1orophenyl)^4.5-dihydro-3,5-diox(>-1»2.^ 
yt)benzeneacefyl chloride and 160 parts of methanol was stirred for 1 hour at refiux temperature. After 
evaporation, water was added to the residue and the product was extracted with dichloromethane. The ext- 
ract was dried, filtered and evaporated. The residue was purified by column dvomatography over sBica gel 
using a mixture of trichloromethane, nrtethanol and acetic acid (95 :4 :1 by volume) as eluent The pure frac- 
tions were collected and the eluent was evaporated. The residue was further purified by colunui 
chromatography over silica gel using a mbcture of trichlorom^ane, hexane and methanol (45 ;45 :10 by 
volunf») as eluent The pure fractions were collected and the duent was evaporated, yielding 0.9 parts 
(17.6%) of methyl 2,6Kiichloro-a-(4-chlorophenyl)-4-(4,5-dihydrc>-3,5-dioxo-1,2,4-triazin-2(3F^ 
zeneacetate ; mp. 121.rc (intermediate 43). 

Following the same procedure there is also prepared : 
methyl 2-<hloro-a^4<hlorophenyl)^4,5-dmydn>-3,5^lo)a>-1,2,4-triad (inter- 
mediate 44). 

Example 13 

To a stirred mbcture of 8.5 parts of 2,6-dichloro-a-(4-chlorophenyl)-4-(4,5-dihydn>-3,5-dioxo-1,2,4-tria- 
zin-2(3H)-yl)benzeneacetic acid, 5.5 parts of potassium carbonate and 45 parts of N,N-dlmethylfonfnamide 
were added 8.52 parts of iodomethane at room temperature. After stirring for 2 hours at 40^C, the reaction 
mixture was evaporated in vacuo. The residue was stirred In water. The precipitated product was filtered 
off and dissolved in trichloromethane (the remaining water was separated). The organic layer was dried, 
fOtersd and evaporated. The residue was purlTied by column chromatography over sOica gel using a mbcture 
of trichloromethane and methanol (99 :1 by volume) as eluent The pure fractions were collected and the 
eluent was evaporated in vacuo. The residue was crystallized firom acetonitrile. The product was filtered 
off (the filtnale was set aside) and dried, gelding a forst firaction of 1.9 parts (20.9%) of methyl 2,6-dichloro- 
a-(4-chlorophenyl)-4-(4,5-dihydro-4Hfnethyl-3,5-dioxo-1,2,4-triazin-2(3H^ The filb^te, 

which was set aside (see at>ove), was evaporated in vacuo , yielding a second fraction of 4 parts (44%) of 
methyl .2,6^ichloroKi-(4-chlon)phen]^)-4-(4,&Kjihydro-4HTiethyt-3,^ ,2/4-trlazin-2(3H)-yl)ben- 
zeneacetate as a residue. Total yield : 5.9 parts (64.9%) of methyl 2,6-dichloro^4-chlon>phenyl>4-(4,5- 
dihydro-4-methyl-3,5-dfOxo-1,2,4-triazin-2(3H)-yl)benzeneac^ ; mp. 173.4^'C (intaimediate 45). 

Example 14 

To a stirred mbcture of 4 parts of 2,6-dichlon>-a-(4-chlorophenyi)-4-(4,5-dihydro-3,5-dioxo-1 ,2,4-triazin- 
2(3H)-yl)-benzeneacetonitrne, 1.4 parts of potassium carbonate and 22.5 parts of N,N-dimethylf6niiamide 
were added 2.84 parts of iodomethane at room temperature. The reaction mixture was stirred for 1 .5 hours 
at40*C After evaporation in vacuo, the residue was taken up In water. The precipitated productwas fQtered 
off and washed with water. After crystallization finom acetonitrile, the product was filtered off, washed with 
2,2'-oxybispropane and dried, yielding 2.5 parts (59.2%) of 2.6-dichIoro-a-(4-chlorophenyi)-4-(4,5-dlhydro- 
4-methyt-3,5-dioxo-1,2,4-triazin-2(3H>-yl) benzeneacetonitrile ; mp. 159.7''CCintermediate46). 

Following the same procedure there were also prepared : 
2,6^ichloro<i-(4-chlon)phenyl)^4,5-dihydro-3.5Klioxo4-(phenylnnet^ 
eacetonitrile ; mp. 128.0"^^ (Intenmediate 47) ; 
2,6-dlchloro-a-<4-chlorophenyl)-4<4,5-dlhydra44n6thyl-3,5-dioxD-1,2, 
ide (intermediate 48) ; and 

(E)-2,6Kf lchloroKKK4K:hlorophenyl)-4H:4,5^ihydro-3,&^^ (3-phenyl-2-propenyt)-^1 ,2^azin-2- 
yl]benzeneacetonitri)e ; mp. 159.2'*C (intemiediate 49). 

Following the same procedures there are further prepared : 
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Example 15 

30 A mixture of 13 parts of 2,S-dicMoro-4-(4,5-dihydio^,5-dioxa-1,2,4-triaz[^^ 

nyl)benzeneac6tonit]1le and 300 parts of acetic add, saturated with hydrogen bromide was stirred for 24 
hours at QO'^C. The reaction mixture was poured into 500 parts of ice water. The precipitated product was 
filtered off, washed with water and dissolved in trichioronr)ethane. The remaining aqueous layer was 
removed. The organic layer was dried, filtered and evaporated. The residue was purtfied by column 

35 chromatography over silica gel using a mixture of trichloromethane and ethyl acetate (80 :20 by volume) 
as eluent The pure fractions were collected and the eluent was evaporated in vacuo. The residue was puri- 
fied twice by column chromatography over silica gel using a mixture of trichloromethane and ethyl acetate 
(85 :15 by volume) as eluent The first fraction was osllected and the eluent was evaporated. The residue 
was crystallized from acetonltrile. The product was filtered off, washed with 2«2'-Qxybispropane and dried, 

40 yielding 2 parts (14.4%) of 4-[cyanoI2,8-dkshloro-4-(4,5^ihydro-3,5-dioxo-1,2.44riazin-2(3H>-p 
]methyl]phenol acetate (ester) ; mp. 221.5*'C (intennediate 56). 

A mixture of 2.3 parts of 4-[cyano|2,6KlichIoro4-(4,5-dthydro-3,5Klioxo-1^,4-triazi^^^ 
]methyl]phenol acetate(6ster) and 50 parts of a hydrodiloricacid 8olut!on4 N was stinedfor4 hours at reflux 
temperature. The predpftate was filtered off (the filtrate was set aside), washed successively with water, 

45 2-propanol and 2,2'-oxybispropane and dried. The precipitate was combined with the filtrate, which was set 
aside (see above) and the solvent was evaporated. The residue was stirred and refiuxed for 4 hours. After 
evaporated in vacuo, the residue was dissdved In a mbdure of trichloromethane and methanol (90 :10 by 
volume). The solution was dried, filtered and evaporated. The residue was purified by odumn 
chromatography over silica gel using a mixture of trichloromethane and methand (95 :5 by volume) as 

. 50 eluent The pure fractions were odlected and the eluent was evaporated in vacuo. The residue was dissol- 
ved in a mixture of acetonitrQe and 2,2'-oxybispropane (5 :20 by volume). The crystallized product was fil- 
tered off and dried, yielding 1 part (48.4%) of 
2,6-dichloro-4-(4,5<iihydro-3,5-dlQxo-1,2,4-triazin-2(3H)-yl)-a-<4-h ; mp. 
209.g«C (intenmediate 57). 

55 

Example 16 



To a stirred mixture of 5 parts of 2,6-dichlonHx-(4-chlorophenyl>4-(4,5-dihydro-3,5-dioxo-1,2,4-triazin- 
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2(3H)yObenzeneacetonitrae in 40 parts of waterwere added 5 parts of a solution of 9.6 parts of sodium hyd- 
roxide in 100 parts of water under nitrogen atmosphere. The whole was stored for 10 minutes. The preci- 
prtate was filtered off. The product In the fStrate was allowed to crystallize. The product was filtered off, 
washed with water and dried over weekend at 50^C» yielding 2.4 parts (44.6%) of 2,6-dichloro-a-(4-chloit>- 
phenylH-(4,5-dihydro-3,5-dioxc>-1^4-lriazin-2(3H)-yl)benzeneao^ sodium salt monohydrate; 

mp. 213.1^0 (IntermedlatB 58). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
was also prepared : 

2,6^icMoro-aK4H2hlorophenyl)-4-(4,5-dlhydro-3,5-dloxo-1,2,4-trlazIn-2^ 
shim salt sesquihydrate ; mp. ISO.Z'^C (intermediate 59). 

B) Preparation of Rnal Compounds. 

Example 17 

To a stirred and refluxed solution of 1.5 parts of 2»6-dichloro-a-(4-chlorophenyl>4^4,&<lihydro-3.5- 
dkxxo-1.2,4-triazln2(3H)-yl)*benzeneacetic acid In 100 parts of acetic acid were added 3 parts of zinc. Stir- 
ring was continued for 30 minutes at reflux temperature. The zinc salts were filtered off and the filtrate was 
evaporated. The residue was washed with water whereupon the solid product was fitered off and dissolved 
In a mixture of trichlorometmhane and methanol (90 :10 by volume). The ^lution was dried, filtered and 
evaporated. The residue was washed with ethyl acetate and 2,2'-^xybi8propane and dried, yielding 0.98 
parts (87.2%) of 2,6-dlchloro^-(4-chlorophenyl)-4-(3,4,5,&-tBtrahydro-3,M^ ,2,4-triazin-2(1 H>-yOben- 
zeneacetic acid ; mp. 194.2''C (compmnd 1). 

Example 18 

To a stirred and refluxed mbcture of 1.5 parts of 2-«hk)R>-4-(4,5-dihydro-3>dloxo-1,2,4-triazin-2(3H)- 
yl)-a-(4-fiuorophenyl)-a-methylbenzeneac6tonitrile and 75 parts of acetic acid were added portionwise 3 
parts of zinc during a period of 30 minutes. Upon complete addition, stirring was continued for 3 hours at 
reflux. The reaction mixhire was filtersd while hot and the filtrate was concentrated in vacuo to 10 parts of 
its volume. Water was added to the concentrate. The precipitated product was filtersd off and purified by 
column chromatography over silica gel using a mbcture of tricMoromethane and methanol (95 :5 by volume) 
as eluent The pure fractions were collected and the eluent was evaporated in vacua The residue was crys- 
tallized from acetonitrile. The product was filtered off, washed with 2,2'-oxybispropane and dried, yielding 
0.8 parts (53.6%) of 2-cMcro-cK44uorophenyl)-a4nethyi-4-(3A5,64etrahydro^^^ 
2(1H)-yl)benzeneacetonitrile ; mp 122.5^'C (compound 2). 

Example 19 

Following the procedures of examples 17 and 18 using the appropriate starting materials the following 
compounds are prepared : 
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Example 20 

A mixture of 4 parts of 2,6-drchloro-a-<4-chlorophenyl)-4-(3,4,5,6-tetr^ 
triazin-2-(1H-y1)benzeneacetonitrile, 12 parts acetic ackl anhydride and 36 parts of methylt>enzene was 
stirred for 90 hours at reflux temperature. After oooUng, 16 parts of methanol were added. The soh/ent was 
evaporated in vacuo. The residue was stirred in water and the product was extracted with trichloromethane. 
The extract was dried, filtered and evaporated. The residue was purified by column chromatography over 
sBica gel using trichloromethane as eluent The pure fractions were collected and the eluent was evapo- 
rated. The residue was crystallzed firom ethand. The precipitated product was filtered off, washed with 2,2'- 
0}vbispK)pane , and dried. yielding 2.0 parts (4Z9%) of 
1-flcetyl-2H3,5KllchIoro-4-[(4-chlorophenyl)cyanomethyqphenyl]-1.6-di^ 
,4H)<lione ; mp. 178.1**C (compound 78). 

Example 21 

To a stirred mixture of 3 parts of 2,6^krfiloro-a-(4KshlorophenylHK3,4,5,6-tetrahydro-4Hfnethy^^ 
dk>xo-1,2,4-triazin-2(1H)-yl)-benzeneacetonltrile and 20 parts of pyridine were added dropwlse 1.7 parts of 
benzoyl chloride during a period of 5 minutes at room temperature and under nitrogen atmosphere. Upon 
complete addition, stirring was continued overnight at room temperature. The reaction mbcture was evapo- 
rated In vacuo and the residue was stln-ed in water. The product was extracted with trichloromethane. The 
extract was dried, filtered and evaporated. The residue was purified twice by column chromatography over 
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silica gel using trlchiorcHmethane as eluent The pure firadlons were collected and the eluentwas evaporated 
In vacuo. The residue was crystallized from 8 parts of acetonHrile. The product was filtered off, washed with 
2.2'-oxyblspropane and dried, yielding 0.8 parts (20.2%) of 1-benzoyl-2[3,5-dichloro^[(4-Ghlorophenyl- 
)cyanomethyqphenyl]-1,6-dihydro4-methyl-1,2,4-triazlne-3»^ ;mp. 148.4^0 (connpound 79). 

Example 22 

Following the same procedures of examples 20 and 21 there are further prepared : 
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Example 23 

To a stirred mixture of 5 parts of 2«^!oro-a-(4-chlorophenyl)-4--(4,5-dihydro-3,5-dloxo-1,2»4-lriazin- 
2(3H)-yl}t>enzeneacetonitrile in 40 parts of water are added 5 parts of a solution of 9.6 parts of sodium hyd- 
roxide in 100 parts of water under nitrogen atmosphere. The whole is stirred for 10 minutes. The precipitate 
is filtered off. The product In the filtrate is allowed to crystallize. The product Is filtered off, washed with water 
and dried fbr48 hours at SO'^C, yielding 2KMoro-c^<4-chlorophenyl)-4K3i4,5,64atrahydro-3,5-dioxo-1,2.4- 
triazin-2(1H)-yi)t>enzeneacetonltrile, sodhmi salt ;(compound 86). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
was also prepared : 

2-chloro-aK4-chlorophenyl)-4K3,4,5,&-tetrahydro-3,5-dioxo-1,2,4-triazin-2(1h^ 
potassium salt (compound 87) ; 

2,6K)ichloro-a-<4K;hlorophenyl)-4-(3,4,5,6-tetrahydro-3,5-dk}XD-1,2^ 
sodium salt (compound 88) ; 

2,6-dlchloro-a-(4-chlorophenyi)^3A5,6-6trahydrD-3,5Hlioxo-1,2,4-tri^ 
potassium salt (compound 89) ; 
2t6Kiichloro-a-<4-chlorophenyl)-4K3,4,5,6-tetrahydio-3,5<l 
anmonium salt (compound 90) ; 

C) Phannacological Examples 

The strong anti-protozoal activity of the compounds of fbnnula (I) and the intermediates of formula (II), 
the pharmaceutically acceptable acid addition salts, metal or amine sut>stitution salts and the possible 
stereochemlcally isomeric fonns thereof is deariy evidenced by the data obtained in the following experi- 
ments, which data are only given to illustrate the useful anti-protozoal properties of all the compounds 
embraced within the invention and not to limit the invention either with respect to the scope of susceptible 
Protozoa nor with respect to the scope of fbimula (I) or of formula (II)* 
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Example 13 

Outline of anticoccidial efficacy test against Eimeria tenella. 

5 Hisex chickens were fed with a comnnercial basal ration not containing a coccidiostatic agent 

Eighteen-day-old chickens were sorted in groups of two birds. Water was supplied automatkially and 
medicated feed was supplied ad libitum from the day of infection (day 0) unti the seventh day (not included) 
after Infection. Unmedicated feed was supplied ad libitum to two groups of four birds for uninfected and infec- 
ted controls. 

10 Unmedicated feed was a commercial basal ration not oontaining a coccidiostatic agent Medicated feed 
was prepared from unmedicated feed by tiioroughly mixing the latter ^th an amount of the tested com- 
pound. 

On day 0 the bircte were inoculate orally with 10^ sporulated oocysts of Eimeria tenella. On day 5 the 
faecal score was detenmlned and graded : 
IS 0-no blood spots 

1 = one or two blood spots 

2 a three to five blood spots 

3 = more than five blood spots 

On the seventh day oocysts production is detemiined by collecting the feces and oocyst count per gram 
20 feces (OPO) and the birds are weighed. 

In table 1 the first column shows the average relative weight gain in percent compared wth the non- 
infected controls. The second column shows the average faecal score and the third column aiustrates the 
average oocyst count 
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Claims 

4S 

1. A chemlcd compound having the fonnula 



50 




a pharmaceutically acceptable add-addition, metat or amine substitution salt, or a stereochemically Iso- 
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meric form thereof, wherein : 

At is thienyl, halo ^bstituted fhienyi, naphthalenyl or a radical of fcrrmjla 




(a): 



R is hydrogen, Ci^ alkyl. cydo Cm aikyl. aiyi or (aryl)Ci4 all^ ; 
Ri Is cyano or a radical of formula «-C(=X)-Y-R? ; 
said X being O or S, 

Y being O. S, NR« or a direct bond ; R» being hydrogen, aiyl, C« cydoallcyl or C,^ allcyi optionally substi- 
tuted with aryl, hydroxy, amino, mono- and di(Ci^ alkyl)amino, piperidlnyl, pynrolidlnyl, 4-morphollnyl, 
piperazinyl, A-{C^^ dlcyl)-piperazinyl, 4-{Ct^i«ylcarbonyl)-piperadnyl, 4-(Ci^ aIl^oxycarbonyl)"piperazl- 
nyl or 4-((aryl) Ct^ aikyl)-piperazinyl ; and where Y is a direct bond, R^ may also be halo ; R^^ is hydrogen, 
Ci^ allcyi or (aryl) ; Cve alkyi ; or R» and Ri« taken together with the nitrogen atom bearing said R« and R^^ 
may fomn a piperidlnyl, pyrrolidinyl, 4-morphoiinyl, piperazinyl, 4-(Cv6 aikyl)piperazinyl, 4-(C|^ allorlcar- 
bonyl)-piperazinyI, 4-(Ci^aikyloxycarbonyl)-plperazlnyi or 4-((aryl} alkyl)-plperazinyl radical ; 
R2 R3, R«, R7 and R^ are each independently hydrogen, halo, trifluorometh^, C^^ alkyl, hydroxy, 
aik^oxy, Ci^ alkylcarbonyloxy, mercapto, alkylthio, alkylsulfonyl, alkylsulfinyl, (trif- 
iuoromethyl)-sulfonyl, cyano, nitro, amino, mono- and di(Ci4 alkyi)amino, or (Ci^ alkyicarbonyl)amIno ; 
R4 and Rb are each independently hydrogen, aryl, cydo alkyl, alkenyl, C24 alkynyl, (aiyl)C2« alkenyl 
or alkyl opttonaliy substituted with aiyl. hydroxy, amino, nx>no- and di(Ci4 alkyi)amino, piperidlnyl, pyr- 
rolidinyl, 44norphollnyl, piperazinyl, 4-<Cm aikyl)-piperazinyl, 4-(Cm aliqflcarbonyl)-plperazlnyl. A^CU al- 
kyloxy-cart>onyi)-'piperazinyl or4-((aryl) Ci^ali^O-pIperazinyi ; 
and R6 may also be aii^lcarbonyl, Ci^ alkyloxycarbonyl, 

(aryOCi^ail^oxycarbonyl or (aryl)cafbonyl ; wherein aryl Is phenyl, optionally substituted with up two 3 sub- 
stituents each independently selected from the group consisting of halo, alkyl, Cf^ aikyloxy, trif- 
luoiomefhyt, hydroxy, mercapto. alkylthio, Ci^ atMsulfonyl, alkylsulfinyl, trifluoromethylsuHbnyl, 
cyano, nitro, amino, mono- and diCCi^ail^amino and (Ci^ all^carbonyl)amino. 

2. A chemtoal compound according to daim 1 wherelnAri8halothlenyioraradicaloffomnula(a)wherein 
R« and R^ are, each independently, hydrogen, halo, trifluoromethyi, aikyloxy, hydroxy or C^^ alkyl ; R^ 
is hydrogen ; R is hydrogen, Ct^ alkyl, phenyl or halophenyi ; R2 and R^ are, each Independently, hydrogen, 
halo, trifluoromethyi or Ci^ alkyl ; and R« is hydrogen or Ci^ all^. 

3. A chemical compound according to claim 2 wherein Ar Is a radical of fomoula (a) wherein R^ is halo, 
R7 and RB are hydrogen, R is hydrogen of Ct^ alkyl, 1^ and R^ independently are halo or hydrogen. 

4. A chemical compound according to daim 3 wherein R^ is 4-chloro, R te hydrogen, R? is 2-chlaro, 
is 6-chloro or hydrogen and R* is hydn^en. 

5. A chemical compound having the fonmula 




a pharmaceuticaliy acceptable add-addition, metal or amine substitutkm salt, or a steraochemicaliy iso- 
mers fonn thereof, wherein : 

Ar* is thienyl, halo substituted thienyl, naphthalenyl or a radteal of fonnula 
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(a'); 



r is hydrogen, Ct^ alkyl. cydo (Ve aryi or (aryOCi^ alky] ; 
1^ fs cyano or a radical of fbnmula -C(sX)-Y-R> ; 
said X being O or Sp 

Y being O, S, NR^^^ or a direct bond ; being hydrogen, aryl, C^^ cycloalkyi or alkyl optionally substi- 
tuted with aryl. hydroxy, amino, mono- and dKCt^ alkyl)amlno, piperldlnyl, pyrrolidinyl, 4-morpholinyl, 
piperazlnyl, 4-(Ci^ aH^O-Piperazlnyl, 4*(C|^lkyicarbonyl)-plperazlnyl, 4-(Ci^ alkyloxy carbonyl)-plperazh 
nyl or 4-((aryl) C^^ alkylj-piperazinyl ; and where Y Is a direct bond^ R« may also be halo ; Rio is hydrogen, 
Ct^ alkyl or (aryl) Ci^li^ ; or R> and taken together with the nitrogen atom bearing said R" and Rio 
may form a plperidlnyl, pyrrolidinyl, 4-morpholinyl, piperazlnyl, 4-(Ci-o alkyl)plpera2!nyl, 4-(Ci^kylcar- 
bonyl).plperazinyl, 4-(C«alkyloxycarbonyl>-plperazinyl or a 4-((aryl) alkyl)-piperazlnyl radical ; 
1^, r^, r«, r7 and i« are each independently hydrogen, halo, trIflumNnethyl, C^^ alkyl, hydroxy, Ci^ alkyloxy, 
alkylcarbonytoxy, mercapto, alMthIo, C^^ alkylsulfonyl, Ci^ alkylsulfinyl, (trifluoromethyl)-sulfonyl, 
cyano, nitro, amino, mono- and dl (Ci^ alkyl) amino, or(Ci^ alkylcaitonyl)-amino ; 
r^ is hydrogen, aryl, cydo alkyl. C^^ alkenyt, alkynyt. (aryl)C2« alkenyl or Ci^ alM opttonaily sub- 
stituted with aryl, hydroxy, amino, mono- and di (Ci^ alkyl) amino, piperldinyt, pyrrolidinyl, 4Hrnorphollnyl, 
piperazlnyl, A-{C^^ alkyl)-p;perazinyl, 4-{Cf^ alkylcarbonyl)-piperazinyl. 4-(Ci4 all^oxy-carbonyl)-pfperazi- 
nyl or4-((aryl) Ci^ all^)-piperazlnyl ; 

wherein aryl is phenyl, opttonally substituted with up two 3 substituents each independently selected from 
the group consisting of halo, Cf^ alkyl, Ci^all^oxy, trifluoromethyt, hydroxy, mercapto, alkylthio, 
ealkyisulfonyl, Cveall^ulfinyl, trrfluoromethylsulfonyl, cyano, nItro, andno, mono- and dl (C^^ all^) amino 
and (Ct^ alkylcarbonyO amino ; 

provided that, when r^ is cyano then one of the following condlttons is met : 

a) r is other than hydrogen, C^^lkyl, cydo C« alkyl or aryl ; or 

b) Af is other than a radical of fomnula (a') wherein In said radical of fonmula (aO r« is other than hyd- 
rogen, hdio, trifluoromethyl, Ct^ alkyl, Cve alkyloxy, C^e alkylthio or Ci^ alkylsulfonyl ; or 

c) r2 Is other than hydrogen, halo, trffluoromethyl or Cf^ ali^l ; or 

d) is other than hydrogen. 

6. A chemk:al compound according to dabn 5 wherein Ar* is halothienyf or a radical of fbrmula (aO whe- 
rein r« and r^ are. each Independently, hydrogen, halo, trlfluoromdthyl, alkyloxy, hydroxy or Ct-« alkyl ; 

is hydrogen ; r is hydrogen. C^^ all^, phenyl or halophenyl ; and r^ are, each Independently, hydrogen, 
halo, trifluoromethyl or alkyl ; and r^ is hydrogen or alkyl. 

7. A chemical compound according to dalm 6 wherein Af is a radk:al of formula (a') wherein is halo, 
r^ and ^ are hydrogen, r is hydrogen or C^e alkyl, r^ and independently are halo or hydrogen. 

8. A chemical compound according to daim 7 wherein ^ is 4^hloro, r is hydrogen, is 2-chloro, is 
6-chloro or hydrogen and H is hydrogen. 

9. A phamrtaceutteally acceptable metal or amine substftutlona salt of a chendcal oompound havbig the 
formula 




(Xl-k)^ 
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or astereochemlcally Isomeric form thereof, wherein R^, R^^ and R^ are each IndependenlJy hydrogen, 
halo, trifluoromethyl, alkyl> alkyloxy, all^thio or Ot^ afkylsulfonyl ; and R*« are each inde- 
pendently hydrogen, halo, trffluoromethyl or Ci^ alkyi ; and R« is hydrogen, all^, cydo allqfl or 
phenyl optionally substituted with up to 3 sut)stituents each independently selected from the group conslst- 
5 ing of halo, trifluoromethyl, all^l, alkyloxy, Ci^ alkylthio and Ci^ alkylsulfonyloxy. 

10. A phammcautically acceptable metal or amine substitution salt according to daim 9, wherein 

is halo, R7-« and R«-« are hydrogen, R • Is hydrogen or C,^ alkyI and and R^ Independently are hyd- 
rogen, halo, Cv6 alkyi or alkyloxy. 

1 1 . A phaimaceutically acceptable metal or amine substitution salt according to daim 10 wherein R^ 
10 Is chloro, R* is hydrogen, R^* Is chloro and R^ is hydrogen or chloro. 

12. A ptarmaoeuttoal composition comprising a suitable phanmaoeutical carrier and as active ingredient 
a therapeutically effective amount of a compound as dainoed In any one of daims 1 to 1 1. 

13. An anti-protozoal composition comfxising an inert canrier and as active ingredient an effecth^e anti- 
protozoal amount of a compound as daimed in any one of dalms 1 to 1 1. 

15 14, A method of preparing a pharmaceutical composition, characterized in that a therapeutically effec- 
tive amount of a compound as defined in any of daims 1 to 1 1 1s intimately mixed with suitable pharmaceuti- 
cal caniers. 

15. A compound as daimed in any one of daims 1 to 1 1 for use as a medicine. 

16. A compound as daimed in any one of dalnr^s 1 to 1 1 for use as an anti-protozoal medldne. 

20 17. A process for fmparing a chemical compound as datoed In any one of daims 1 to 4, characterized 

a) redudng an Intermediate of formula 



25 
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(II) 



thus obtaining a compound of fbrnnula 

35 




(I-a), 



45 

optionally followed by a N-alkylatton reaction of (l-a) with a reagent 
R«^W(lii) 

wherein W is a reactive leaving group and R^ Is as R^ provkled that it is not hydrogen, ttius obtaining 
a compound of formula 



55 




(I-b) 
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b) reacting a compound of formula 




wherein W is a reactive leaving group, with a cyanide, if desired in the presence of a reaction-Inert sol- 
vent; 

c) aryiating a 5,6-dihydro-1,2,4-triazine-3,5(2H,4H)-dione of fbnnula 




(VII) 



with a benzene derivative of formula 




(VI) 



wherein W is a reactive leaving group, prefarably in a reaction-inert solvent ; 

and optionally converting the compounds of fomnula (i) into each other by a functional groupstransfor- 

mation reaction ; and. if desired, converting the compounds of fonnnula (I) into a therapeutically active 

non-toxic acid-addition, metal or amine substitution salt fomn by treatment with an appropriate add or 

base, or oonvereely. converting the add-addition. metal or amine substitution salt into the free base 

form with alkali or add ; and/or preparing stereochemlcally isomeric forms thereof. 

1 8. A process for preparing a chemical compound as dalmed in any one of daims 5 to 8. characterized 

a) eliminating a group E fmm an intermediate triazadione of formula 




(nc) 



wherein E represents an electron attracting group, said elimination being carried out at higher temperat- 
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ures, if desired, in the presence of an add. said acid being optionally used as a solvent and optionally, 
tf further desired, in the presence of a reaction-inert solvent ; 
■b) reacting an intenmediate of formula 



10 




(X7I) 



wherein W represents a reactive leaving qroup, with a cyanide, if desired, in the presence of a reac- 
ts tion-lnert solvent ; and optionally, converting the compounds of fonmula (ll-j) into each other by a func- 
tional groupstransfbrmation reaction ; and, if desired, converting the compounds of formula (IKD into a 
therapeutically active non-toxic acid-addition, metal or amine substitution salt form by treatment with 
an appropriate add or base, or conversely, converting the acid-addition, metal or amine substitution 
salt into the free base form with alkali or add ; and/or preparing stereochemically isomeric fomts thereof. 
20 19. A process for preparing a chemical compound as dalmed In anyone of daima 9 to 11 .characterised 
b]^ adding an organic or inorgantic base to an intemnediate of formula 



25 




or a stereochemically isomeric fwm thereof. 

35 

AnaprQche 

1. Chemlsche Verbindung mit der FomeA 



4S 




ein pharmazeutisch annehmbares Saureadditlons-, MefaD- oder Aminsubstitutionssaiz oder elne stere- 
50 ochemisch isomere Fonm hievon. worin : 

Ar Thienyl, mit Halogen substitulertes Thienyl. Naphthalinyl oder ein Rest der Fonmel 
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ist; 

Rfur Wasser^ff, Ct^ Alkyt, CycloCs^ alkyl> Aryl Oder (Aryl)Ci4 alky! steht ; 

Ri Cyano oder einen Rest der Fonmel -C(sX)-Y-R9 daisteHt ; welches X fQr O Oder S steht Y O, S, NR^^ 
Oder eine direkte Bindung darstellt ; R^ Wasserstoff, Aryl, Ca^Cydoafkyl oder Ci^ Alkyi ist, gegebenenfalls 
substitufert mit Aryl, Hydroxy, Amino, Mono- und Dt{Ci^ alky!) amino, PIperidinyl, Pyirolidinyl, 4-Morpholi- 
nyl. Plperazlnyl, 4-(Ci^ Alkyt)-pipeiaz!nyf, 4-(Ci4 All^carbonyij-plperazinyl oder 4-((Aryl)Cv6 
alkyl)-plperazinyl ; 

und wann Y eine direkle Bindung darstellt, auch Halogen sein kann ; R^^ Wasserstoff, Cve Alkyi oder 
(AryQCi^ alkyi Ist ; oder R^ und R^^^ zusammengenommen mit dem Stickstoffatom, welches die genannten 
Reste R? und R^o trggt, einen PIperidinyK Pyirolidinyl-, 4-Morpholinyi-, Piperazinyt-, 4-(C|^ 
AII^)piperazlnyi-, 4-(Ci^ Alkylcarbonyl)-plpera2jnyl-, 4-(Cm AikyiQxycarbonyl)piperazlnyl-oder einem 4- 
((Afyl)-Ci4 alkyl)-plperazlnyirest bilden k5nnen ; 

R2, R^ B?t R7 und Jeweis unabhingig voneinander Wasserstoff, Halogen, Trifluormethyl, Ct^ Alkyi, 
Hydroxy, Ci^ Alkyloxy, Ci^ All^carbonyloxy, Mercapto, Alkyithb, Ci^ Ali^sulflnyl, (Trifluormethyl)- 
sulfonyf, Cyano, NItro, Amino, Mono- und Di(Ci^ alM)amino oder (C^^ Alkylcarbonyi)amino sind ; 
R^ und Rs Jewells unabhangig voneinander Wasserstoff, Aryl, CydoC^ alkyi, Alkenyl, C^^ Alkinyl, 
(Aryi)C2^ alkeny) oder Alkyl, gegebenenfialls substitulert mit Ar^, Hydroxy, Amino, Mono- und DI(Ci^ 
AII^)amlno, Piperidinyi, Pyirdidinyi, 4-Morphollnyl, Plperazlnyl, 4-(Ci^ A]l^)-piperazlnyi, 4-(Ci^ Alkylcar- 
bonyl)-piperaziny1, 4-(Ci^ AIkyloxy-carbonyl)-piperaz!nyi Oder 4-((Aryl)Ci^ alkyl)piperazinyl bedeuten ; 
und auch Ct^ Alkyicarbonyt, Ci^ Alkyioxycarbonyl, (Aryl)Ci^ all^oxycarbonyl oder (A^)carbonyl sein 
kann; 

worin Aryl fur Phenyl steht, welches gegebenenfalls mit biszu 3 Substituenten substitulert ist, welche Jewells 
unabhangig voneinander von der Gruppe bestehend aus Halogen, C^^ Alkyi, Alkyioxy, Trifiuonnethyl, 
Hydroxy, Mercapto, C^^ Alkylthlo, Alkylsulfonyt, C^^ Aikylsulfinyl, Trifluormethytsulfonyl, Cyano. Nifro, 
Amino, Mono- und 0\[Ci^ ail^l)amino und Ci^ Alkyicarbonyl)amino ausgewihit sind. 

2. Chemlsehe Verbindung nach Anspnich 1, worin Ar Hak>genthlenyl oder einen Rest der Fonnel (a) 
bedeutet. worin R^ und R^ Jewells unabh§nglg voneinander Wasserstoff, Halogen, Trifluormethyl, Ci^ AIM* 
oxy, Hydroxy Oder Ci^AII^I sind ; R^ Wasserstoff darstelDt ; RfQrWSsserstoff, C|^ AlkyI, Phenyl oder Halo- 
genphenyl steht ; R^ und R^ Jewells unabhingig voneinanderWasserstoff, Halogen, TrHluomnethyl oder C^ 
All^ sind ; und R« Wasserstoff oder Ci^ Alkyi bedeutet 

3. Chemlsdie Verbindung nach Ansproch 2, worin Ar ein Rest der Fbnmel (a) ist, worin 9? Halogen 
bedeutet, R^ und R^ Wasserstoff sind, R fur Wasserstoff Oder C^^ Mkyi steht, R? und unabhSngig von- 
einander Halogen oder Wasserstoff darstellen. 

4. Chemlsdie Verbindung nach Anspruch 3, worin R^ 4-Chlor R 1st, fQr Wasser- atoff steht, 2-ChIor 
bedeutet, R' S-Chlor oder Wasserstoff darBtslit und R« Wasserstoff IsL 

5. Chemlsehe Verbindung mit der Fonnnel 




<XX-J> . 



ein phanmazeutisch annehmbares Siureaddlttons-, MetalK oder Aminsubstitutionssalz oder eine atere- 
ochemisch isomere Fomi hievon, worin : 

Ar' Thienyl, mit Halogen substituiertes Thlenyl, Naphtallnyl oder ein Rest der Fomei 
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1st; 

r fQr Wasserstoff. Alkyl, cydoC^ all^. Ary! Oder (Aryi)Cv6 alkyi steht ; 

Cyano Oder einen Rest der Fonnel -q=X)-Y-R« darsteOt ; welches X fDr O Oder S steht. 
Y O. S, NRi« Oder eine dirakte Blndung darstellt ; R« WassefStofF, Aryi, CMCydoallQfl oder Ci^ AIM ist, 
gegebenenfalls substitulert mit Ary!, Hydroxy, Amino, Mono- und Di (Ci^ alkyl) amino, Piperidlnyl, Pyrroli- 
dlnyi, 4-IV!orpholinyl, PIperazlnyl, 4.(0^ Alkyi)-p!perazlnyl. 4.(Ci^ Alkycarbonyl)-plpera2!nyl, 4-{Cm Alkyl- 
oxycart>onyl) oder 4-((AryiPi4 alky1)-plperazinyi ; und wenn Y eine direkte Bindung darstellt, R^ auch 
Halogen sein kann ; RW Wasserstoff, C« Alkyl oder (Aryl)Ci^ alky! Ist ; Oder R» und Rio zusammenge- 
nommen mlt dem Stfckstoffatom. weldies die genannten Rests R« und R« trfigt, einen Piperidinyl., Pyrro- 
iidinyl-, 44iorphoIinyl-, Piperazinyl-, H^i^ AIkyl)piperazinyi-, 4-(C« AlkylcartJonylH^lperazinyK 4-(Ci-6 
All^oxycarbonyi)piperazlnyt- oder einen 4-<(Aryl)-Cve alkyl)-piperazlnyifBSt bSden kSnnen ; 

i«, fT und i« JewaBs unabhfingig vonetnahder Wasserstoff, Halogen. Trifluormethyl, Alkyl, Hydroxy, 
Alkyloxy, All^carbonyloxy, Mercapto, Ci^ AIMthto. AIMsuHbnyl, C^e Alkylsulfinyl, (Trifluor- 
methyl)-su!fonyl, Cyano, Nilro, Amino, Mono- und Di(Ci^ alkyl)anw'no Oder (Ci^ Alky!carbonyl)amino sind; 
r* Wasserstoff, Aryf, CycioC^ alkyl, Cj^i Alkenyl, Ca^ Alkfnyl, (Aryl).Ca^ alkenyl Oder AkyI gegebenen- 
falls substitulert mit A^, Hydroxy, Amino, Mono- und Di(Cve AIkyl)amlno, Piperidinyl, Pyirolldinyl, 4-Mor- 
pholinyi, Piperazinyl, 4KCi^ A!kylH)iperazinyl, 4-(Ct^ AIkyl)-plperazln^ 
A^C^ Alkyioxy^arbonyO-piperazinyl oder 4-((Aryl)Ci^ all^)piperaztnyl bedeufat ; 
worin Aryl fur Phenyl steht, welches gegebenen^ls mlt bis zu 3 Substituenfen substitulert ist, welche Jewells 
unabhfingig voneinandervon der Gruppe bestehend aus Halogen. Ct^ Alkyl. Alkyloxy, Trifluormethyl, 
Hydroxy, Meioapto, Ci^ All^ihlo, Ci^ Alkylsulfonyl. Alkylsulfinyl. Trifluormethylsulfonyl, Cyano. Nitro, 
Amino, Mono- und DI(Ci^ a]kyl)amino und (C|^ Alkylcarbonyl)amlno ausgewfihit sind ; mit der MaOgabe, 
da&, wenn fur Cyano steht, eine der fblgenden Bedingungen erfullt wild : 

a) r besitzt eine andera Bedeutung als Wasserstoff, Ci^ Alkyl, CydoC94 all^ oder Aryl ; oder 

b) Af besitzt eine andere Bedeutung als die eines Restaa der Fbrniel (a*), worIn im genannten Rest 
der Forme! (aO 1^ eine anderB Bedeutung als Wasserstoff. Hatogen, Trifluonnethyl, C« Alkyl, Cm AllqrlQ}Qri 
Ci4 Alkylthio Oder Ci^ Alkylsulfonyl aufwetet ; oder 

c) besitzt eine andere Bedeutung als Wasserstoff, Halogen, Trifluormethyl oder Ci^ Alkyl ; oder 

d) besitzt eine andere Bedeutung als Wasserstoff. 

6. Chemische Verbindung nach Anspruch 5, worin Ar* Halogenthienyl oder einen Rest der Fomiel (aO 
bedeutet, worin r^ und r^ jeweils unabhfingig voneinander Wasserstoff, Hak>gen, Trifluonnethyl, Cve Alkyl- 
03V, Hydroxy oder C^^ AIM sind ; r« Wasserstoff darstellt ; r fur Wasserstoff, C^^ Allqfl, Phenyl oder Halo- 
genphenyl steht ; r^ und 1^ Jewells unabhfingig vonelnander Wasserstoff, Halogen, Trifluormethyl oder Ci^ 
All^ sind ; und Wasserstoff oder Ct^ Alkyl bedeutet. 

7. Chemische Verbindung nach Anspruch 6, worin Ar' etn Rest der Fonnel (a') ist, worin r« Halogen 
bedeutet, r^ und r« Wasserstoff sind, rfurWasserstoff oderCveAlkyI steht, und unabhfingig vonelnander 
Halogen oder Wasserstoff darstellen. 

8. Chemische Vert)indung nadi Anspruch 7, worin r« 4-Chk)r ist, r fur Wasserstoff steht, r^ 2-chtor 
bedeutet, 6-Chlor Oder Wasserstoff darstellt und r^ Wasserstoff isL 

9. PharmazeutisGh annehmbares Metall- oder Aminsubstitutionssalz elnerchemlschen Verbindung mit 
derFormel 
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<XX-k), 



Oder eine slereochemlsch Isomere Form hievon, worin R*^, PJ-* und R*« Jewells unabhSngIg voneinander 
Wasserstoff, Halogen, Triffuonmethyl, C^^ AlkyI, Ct^ Alkyloxy, C^^ Alkytthio oder C^^ Alkytsulfonyl bedeu- 
ten ; und R3^ Jewells unabh&igig Voneinander Wasserstoff, Halogen, trffluormethyl oder AlkyI dar- 
stellen ; und R« Wasserstoff, Alkyl. CydoC^e AlkyI oder Phenyl ist, das gegebenenfells mit zu 3 
Substituenten substltuert 1st, walche unabhdngig voneinender aus der Qruppe, bestehend aus Halogen, Tri- 
fluonnethyl. AlkyI, C^e Alkyloxy, Alkylthk) und C^^ Alkylsulfonyl ausgewShIt sind. 

10. Phamiazeutisch annehembares Metall- oder Aminsubstitutlonssalz nach Anspruch 9, worin 
Halogen bedeutet, R^^ und Wasserstoff darstelien, R« Wasserstoff oder Ci^ AlkyI tet und R2-« und R^ 
unabhSngig voneinander Wasseistoff, Halogen, C^e AlkyI oder Cf^ Alkyloxy bedeuten. 

1 1 . Phanmazeutlsch annehmbares MefaD- oder Aminsubstitutionssalz nach Anspnjch 1 0, worin R^ fur 
Chlor steht, R* Wasserrstoff bedeutet, R^ Chlor kt und R^ Wasserstoff oder Chlor darstallt 

12. PhannazeutlscheZusannmensetzung, umfassend einen geelgneten pharmazeutischen Tragerund 
als wirksamen Bestandteil eIne therapeutfsch wirksame Menge einer Vertrindung nach einem der AnsprO- 
che 1 bis 11. 

13. AnthProtozoenzusamnf)ensetzung, unrfessend einen Inerten Triger und als wirksamen Bestandteil 
eIne wirlcsanie anti-Protozoenmenge einer Verblndung nach einem der Anspruche 1 bis 1 1. 

14. Verfehren zur Herstellung eIner pharmazeutischen Zusammensetzung, dadurch gekennzelchnet, 
da& eIne therapeutlsch wirksame Menge einer Verblndung nach einem der Anspruche 1 bis 1 1 mit geel- 
gneten pharmazeutischen Trigen innig venfnischt wird. 

15. Verblndung nach einem der AnsprQche 1 bis 11 zur Verwendung als Aizneimittel. 

16. Verblndung nach einem der AnsprOche 1 bis 11 zur Verwendung als Anti-Piotozoenarzneimlttel. 

17. Verblndung zur Herstullung einer chemischen Verblndung nach einem der AnsprQche 1 bis 4, 
gekennzelchnet durch 

a) Reduzieren einer Zwelschenverbindung der Fonmel 




wodurch eine Verblndung der Formel 




gegebenenfalls gefdgt von einer N[-Alkyilerungsreaktk>n von (l-a) mit einem Reagens R^W (III), worin W 
eine reakthre Leavinggruppe tst und R^-* die gleiche Bedeutung wie R? besitzt, vorausgesefz, daft es nicht 
fur Wasserstoff steht, wodurch eine Verblndung der Formel 
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5 

eitialtan wlrd; 




10 ertialten wird ; 

b) Umsetzen einer Verbindung der Formel 



o 

IS 



■ IT is 



worin W eine reakUve Leavinggnippe 1st, mit «'nem cyanid, wem gewOnscht in Gegenwart eines 
reaktionsinerten LSsungsmlttels ; 

c) Arytieren von einem 5.6-Dihydro-1.2,4-triazin-3.5(2H,4H)-dion der Formel 

2S 



30 is 



(VIZ) 



3S mlt einem Benzdderivat der Formel 



40 




4S 

worin W eine reaktive Leavlnggruppe ist, vorzugsweise in einem realctlonslnerten L5sungsmitte! ; 
und gegebebenfalls Oberfuhren der Verbindungen der Fomiel (I) ineinander duich eine Oberfuhrungsreak- 
tionfQrfunktfonelle Gruppen ; und wenn gewQnscht, OberfQhren der Verbindungen der Fonnei Q) In eine 
therapeutlsch wliksame nidit-toxische SSureadditions-, Metal!- oder Aminsubstitutionssalzfonm durch 
so Behandlung mit einer geelgneten Siure Oder Base oder umgekehrt, Oberfuhren des SSureaddittons-, Me- 
tali-oder Aminsubstifutionssalzee in die treie Basenfonn mit Alkali oder Siure ; und/oder Hersteilen store- 
ochemlsch isomerer Fomnen liievon. 

18. Verfehren zur Herstellung einer chemischen Verbindung nach einem der AnsprOche 5 bis 8, 
gekennzelchn^ durch : 

a) Eliminieren einer Gruppe E aus einer Triazadionzwischenverblndung der Formel 
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10 

worin E eine elektronenanziehende Gruppedarstelit. welche Bimlniening bei hoheren Temperaturen, wenn 
gewQnscht in Gegenwart einer Sdure, weiche SSure gegebenenfiaDs ate ein LSsungsmittel vsfwendet wird, 
und gegebenenfalte. wenn femer gewQnscht, in Gegenwart eines reaktionsinertan LfisungsmittBls ausge- 
fQhrtwird; 

15 b) Umetzen einer Zwisciienverbindung der Forme! 




25 

worin W eine reaktive L^avinggruppe darstellt, mit einem Cyanid, wenn gewQnscht in Gegenwart eInes 
lealdiorrainerten LQsungsmittels ; und gegebenenfialls OberfQhren der Verbindung der Formel (ll-j) inienan* 
derdurch eine Oberfuhrungsreaiction furfunktionelle Gruppen ; und wenn gewQnscht, OberfQhren der Ver- 
bindungen der Fonmel (il-j) in eine therapeutisch wirksanie nicht-toxische Saureaddition-, Metaii- oder 

30 Amlnsubstttutionssedzform durch Behandlung mit dner geelgneten Sfiure oder Base, oder umgekehrt, 
OberfQhren des Siureaddttions-, Metaii- oder Aminsubstitutionssalzes in diefireie Basentbnn mit Alkali oder 
Siure ; und/oder IHerstellen stereochemlsch isomerer Formen hievon. 

19. Verfahren zur Herstellung einer chemischen Verbindung nach einer der AnsprQche 9 bis 11, 
gekennzeichnetdurchZusetzen eineroiganischen Oder anoiganlschen Base zu einer Zwischenv^^ 

35 derFomiei 



40 




(XI-M 
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Oder einer stereochemlsch isomeren Fomi hievon. 



Revendications 

so 

1 . Compose chimique de fbrmule 



55 




(t). 
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un de ses sels d'addition d'addeSp sets de substitution de m6tad ou diamine phaimaceutfquement accep- 
table ou une de leuis formes st6r^himiqueinent isomSriques oD : 

Ar est un thl6nyle, tht6nyle halo^bstitu6, naphtal6nyle ou un radicdl de formule 




U): 



R est un hydiog&ne, atcoyle en Cf^, cydoalcoyle en Cm, aiyle ou (aryl)alc(^e en Ci^ ; Ri est un cyano 
ou un radical de formule -C(=)Q-Y-Ra ; 

ledit X reprteentant O ou S, Y repr6sentant O, S, NR^o ou une liaison directe ; R« 6tant un hydrogdne, aryie, 
cycloBlooyie en ou alcoyle en Ct^ 6venfuellement substitu6 par un aryie. hydroxy, amino, mono- et 
dl(alcoyle en Ci^amino, plp6ridlnyle, pyrrolidlnyle, 4-morphollnyle, pip6razinyte, 4-(aIcoyle en Ci^)-plp6- 
razinyle, 4-(alcoyle en Ci.r<»rt>onyle)-p!p6razinyie, 4-(alcoxy en Ci.e-carbonyle -pIpArazlnyle ou 
4((aiyl>^coyle en Ci^Vpip^razinyle ; et oCi Y est une liaison directe, R' peut 6tre ^galement un halo ; 
est un hydrogdne, alcoyle en C^e ou (aryl)-alooyle en Ci^ ; ou R§ et R^o ensmble avec i'atome d'azote 
portent lesdits et R^^ peuvent Ibmner un pip6rldlnyle, pyrrolidinyle, 4-morpholinyle. pip6razinyle, 4-(al- 
coyle en C,^ pip6ra2lnyle, 4-(alcoyfe en Ct^rbonyle).plp6razlnyle.4-(alooyloxy en Ci.r<»bonyle)-pip6- 
razinyle ou un 4-((aryt)atcoyte en Ci^lp6razinyle ; 

R2 F^, R«, R7 et R8 reprSsentent chacun Inddpendamment un hydrogdne, halo, triflumnndthyie, alcoyle en 

hydroxy, alcoyloxy en Ci^, alcoyle en C|^-carbonyloxy, mercapto, alcoylthio en Ci^, alcoyle en 
suHbnyte, alcoyle en Ci^ulfinyie, (trifluorom6thyi)-sulfonyle, cyano, nitro, ambio, mono- et di(alooyle en 
Ci^)amino, ou (alcoyle en Ci.e-carbonyi) amino, 

R^ et RB roprteentent chacun inddpendamment un hydrog^ne, aryie, cydo-alcoyie en Ca^, alc^nyie en C:^* 
alcynyle en C^, (aryi>-alc6nyle en Qm ou alcoyle en C^e ^ventuellement substitud par un aryie, hydroxy, 
amino, mono- et dl(alcoyle en amino, plp6ridinyle, pynrolldinyle, 4-morphollnyle, pip6razlnyle, 4-(al- 
coyle en Cve)-pip6ra2anyle, 4-(alcoyle en Ci.«)-carbonyl)-plp6razlnyle, 4-(alcoyloxy en Ci<)-carbonyle)- 
plp6razinyle, ou 4-((aryl)alcoyle en Ci^)-plp6razinyle ; et R^ peut 6galen)ent dtre un alcoyle en 
Ct.«-carbonyte, alcoyloxy en Ci.e-camonyle, (aryt)-alcoyloxy en Ci roarbonyie ou (aryl)carbonyle ; 
oO aryie est un ph6nyle, dventuellement 8ubstitu6 par jusqi/d 3 substituants chacun choisi inddpendam- 
ment dans le groupe constitu6 par halo, alcoyle en Ci^, alcoyloxy en C^. tri1!uorom6thyle, hydroxy, nter- 
capto, alcoylthio en Ci^, alcoyle en Ci^ulfonyle, alcoyle en Ci^ulfinyle, trifiuorom§thylsulfonyle, cyano, 
nitra, airtino, mono- et dl(alcoyie en C|^)amino et (alcoyle en Ci.e-oarbonyle>amlno. 

2. (}ompos6 chimlque eelon la revendlcation 1, oik Ar est un halothi^nyle ou un radical de formule (a), 
oCh RB et BJ repr6senfent chacun ind6pendamment un hydrog^ne, halo, tfffluoromdthyle, alcoyloxy en C^, 
hydroxy ou alcoyle en Cli^ ; R^ est un hydrogens ; R est un hydrogens, alcoyle en Cve. phdnyle ou halo- 
ph6nyle ; et R^ reprSsentent chacun ind6pendamment un hydrogdne, halo, trlfluorom6thyle ou alcoyle 
en Ci4 ; et R* est un hydrogdne ou un alcoyle en Ci^. 

3. Compost chimique selon la revendlcation 2, oO Ar est un radical de formule (a) o£k R< est un halo, 
R7 et Rs sent un hydrog^ne, R est un hydrogens ou un alcoyle en Ci^. R^ et R^ reprfisentent inddpendam- 
ment un halo ou un hydrogdne. 

4. Compose chimlque selon la revendlcation 3, oil R« est un 4-chloro, R est un hydrogens. R^ est un 
2-ch1oro, F? est un 6-chloro ou un hydrogdne et Rf est un hydrogdne. 

5. Compost chimique de formule 




(X2.J) 
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un de ses sels cTaddition d'addes, set de subsUtufion de mStal ou d'amine pharmaceutiquement acceptable 
ou une de leurs fbrmes st6r6ochImIquement Isomdilques, oO : 

Ar* est un thi6nyie, thidnyle halo-substitu6, naphtal6nyle, ou un radical defomtule 



r est un hydrogdne, aicoyie en <^o-alcoyte en aryle ou (aryl)-alooyle en Ct^ ; 
est un cyano ou un radical de formule -C(=)Q-Y-R^ ; 

15 ledtt X reprdsentant 0 ou S, 

Y repr6sentant 0, S, NR^^ ou une liaison directe ; repr6sentant un hydrogdne, aryle, cycloalcoyle en 
ou alcoyle en Ct-a^ventuellenientsubstitud parun aryle, hydrcu^, amino. fnom>*etdi(alcoyie en Ci^yamino, 
plp6ridinyle, pymlldlnyle, 4*morphoifnyf6, pipdrazlnyie, 4-(alcoyle en 0^^) pipdrazinyfe, 4-<alcoyle en C^. 
6)-pip6raz!nyfe, 4-<alcoyloxy en Ci^e-carbonylj-pip^razinyle, ou 4^(aryl)-alcoyte en Cii}-plp6razinyle ; et oQ 

20 Y est une liaison directe, peut dgalement dtre un halo ; R^^ est un hydrog^ne, alcoyle en Cf^ ou 
(aryl>-alooyle en ; ou IV et R^^ pris ensemble avec ratome d'azote portant lesdits R^ et peut fonner 
un radical pIpMdInyie, pyrrolldlnyle, 4-morpholinyle, pipdrazlnyle, 4-(alcoyle en Ci^pip6razinyle, 4-(al- 
coyle en Ci.rcart>onyie)-pip6razinyle, 4-(alooyloxy en Ci.rcarbonyle)-plp6razinyle ou 4-<(aryl)-alcpyle en 
Ci^)-plp6razinyle ; 

^ fi, fi, r^. et r® repr6sentent chacun inddpendamment un hydrogdne, halo, trifluoromdthyle, idcoyle en Ci^, 
hydroxy, alcoyloxy en Ci^, alcoyle en Ci^rbonyloxy, mercapto. alcoylthio en Ci^, alcoyle en Ci^sulfo- 
nyle, alcoyle en Ci^sulflnyle, (trifluorom6fhyi)-sulfonyle, cyano, nitro, amino, nfK>no- et di(alcoyle en C^^y 
amino, ou (alcoyle en C^.^caxbony\eyBm\t\o ; 
est un hydrogdne, aryle, cyclo-alcoyle en Cmi alc6nyle en C^, al^yle en C^, (aryl)-alc6nyle en Ca^ 

30 ou alcoyle en Cf^ 6ventuellement subsfa'tud par un aryle, hydroxy, amino, mono- et di(alcoyle en Ci^-aml- 
no, plpdridinyle, pyrrolidlnyle, 4-morpholinyle, plp^razinyle, 4-(aicoyle en Ci^), pipdrazinyle 4-(alcoyle en 
Ct.flrcarbonyl)-pip6razinyIe, 4-(alcoylory en Ci,e-carbonyl)-pip6razinyle. ou 4-((aryl)-aIcoyle en Ci-o]hpip6- 
razimyle; 

oil aryle est un ph6nyle, 6ventueliement substitud par jusqu'd 3 substituants chacun choisi ind6pen- 
X damment dans le groupe oonstltu6 par halo, alcoyle en C^.^, alcoyloxy en trifluorom6thyle, hydroxy, 
mercapto, alcoylthio en Ci^, aicoyie en Ci.^Ifonyle, alcoyle en Ci^ulfinyle, trifluoromSthyteulfonyle, 
cyano, nitro, amino, mono- et di(alcoyle en C|.^m]no et alcoyle en Ci.«-carbonyle)-amino 
sous reserve que lorsque est un c^ano, IHine des conditions suivantes est satisfBita : 
a) r est diff6rent tfun hydrogdne, alcoyle en cydo-alooyle en ou aryle ; ou 
40 b) Ar* est difTtont d^in radical de fDnrnule (a") oCfe dans ledit radical de fomnule (aO. r« est different tfun 
hydrogdne, halo, trifiuonmiMiyle, alcoyle en Cve, alcoyloxy en Ct^, alcoylthio en Ci^, cu alcoyle en 
sulfonyle ; ou 

c) |2 est difKrent d'un hydrogftne, halo, trtfiuorom6thyle ou alcoyle en Ci^ ; 

d) K est dlffi§rent d'un hydrogens. 

45 6. Compost chimlque seion la revendication 5, oO Ar' est un halothl^nyle ou un radical de formule (b*) 
oCi r« et r7 repr6sentent chacun inddpendamment un hydrogdne, halo, Irifluoromdthyle, alcoyloxy en Cf^ 
hydroxy ou alcoyle en ; et r^ est un hydrogdne, r est un hydrogdne, alcoyle en ph6nyle ou halo- 
ph6nyle ; 1^ et r® repr6sentent chacun ind^pendamment un hydrogdne, halo, trifluoromdthyle ou alcoyle en 
Cf^ ; et r^ est un hydrogdne ou un alcoyle en 
so 7. Compost chimlque selon la revendication 6, oil At est un radical de formule (a*), od r« est un halo, 
r7 et r« reprdsenfent un hydrogdne, r est un hydrogdne ou un alcoyle en Ci^, r^ et r® reprSsentent chacun 
InddpendaiTunent un halo ou un hydrog&ne. 

8. Compose chimfque selon la revendication 7 oOi^ est un 4-chloro„ r est un hydrog^ne, r^ est un 2- 
chloro, r^ est un &-chloro ou un hydrog^ne et est un hydrogdne. 
6S 9. Sel de substitution de m6tal ou d'amine pharmaceutiquement acceptal^e d'un compos6 chimlque 



5 




10 



de formule 
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ou d'une de ses fonnes st6r6ochIm{queinent Isomdriques, oCl R^, R^** et reprSsentent chacun indd- 
pendanvnent un hydrogdne, halo, trffluorom^thyle, alooyle en C^^ alcoylo)^ en alcoylthio en Ci^u 
alcoyle en Ci^sulfbnyle ; R^ et R*« reprtsentent chacun ind6pendamment un hydrogdne, halo, trifluoro- 
mithyle ou alooyle en Cf^ ; et R« est un hydrogdne, alcoyle en Ci^, cydo-alcoyle en ou ph6nyle 6ven- 
tuellement 8ub8tHu6 parjusqu'll trois substituants diacun cholsl ind^pendanvnent dans le groupe constibid 
par halo, trifluorom6thyle, alcoyle en Ct^, alcoyloxy en alcoylthio en et alcoyle en Ci^uIfbnyio)Qr. 

10. Sel de substitution de m6tal ou diamine phaimaceutiquenient acceptable seloh la revendlcation 9, 
ou R^ est un halo, R^-* et R^* repr6sentent un hydrogdne, R* repr6sente un hydrogdne ou un alcoyle en 
Cv« et R2-* et R^ reprftsentent chacun inddpendamment un hydrogdne, halo, alcoyle en Ct^ ou alcoyloxy 
enCve- 

1 1 . Sel de sutetHutlon de ni6tal ou d'amlne phaimaceutiquement acceptable selon la revendlcation 10, 
oi^ RN^ est un chloro, R« est un hydrogdne, R^ est un chloro, et R^ est un hydrog^ne ou un chloro. 

12. Composition phanmaceutique comprenant un support pharmaceutiquenient acceptable et comme 
ingredient actif une quantit6 th^rapeutlquentent efficace d'un compost selon Tune quelconque des reven- 
dications 1-11. 

13. Composition antlprotozoafre comprenant un support inerte et comn^ ingredient actIf une quantit6 
antiprotozoalie efficace d'un compost selon Tune quelconque des revendlcations 1-11. 

14. Proc6d6 de preparation d'une composition pharmaoeutique, caracteri&e en oe qu'on melange inti- 
mement une quantite tiierapeutiquement efficace d'un compose eelon I'une quelconque des revendications 
1-11 avec des supports phannaceutiques appropries. 

15. Compose selon I'une quelconque des revendications 1-11 pour application comme n^edicament 

16. Compose selon I'une quelconque des revendications 1-11 pour application comme medicament 
antiprotozoalre. 

17. Procede de preparation d'un compose chimique selon I'une quelconque des levendicaUons 1-4, 
caracterise en ce que 

a) on reduit un Intermedlaire de fbnnule 




obtenant ^nsi un compose de fbrmule 




ced etant evenhiellement su'ivi par une reaction de rfalcoylation de (l-a) avec un rtectif 
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R^"*-W (III) 



5 oui W est un groupe sortant r6acttf, et est tel que h condition qu'il ne soit pas un hydiogdne donnant 
ainsi un composd de fonnula 



10 




b) on fait r6aglr un composd de fonnute 



25 




30, o£i W est un groupe sortant rtecfif, avec un (^anure, si on le ddsire en pr6sence tfun sdvant inerta vl8-£hvis 
de la reaction ; 

c) on aiyle une 5,6-dlhydro-12,4-triazine-3,5(2H,4H)-dione de fbrmule 

BH >0 (VZX) 

40 

avec un d6r!v6 de benzftne de fomuile 



45 




(VX) 



oO W est un groupe sortant rtectif, de |v6f6rence dans un solvant inerte vis-d-vis de la rfiactlon ; et le cas 
6ch6ant, on transfonme les compost de fbnmule (I) les uns dans les autres par une reaction de transfor- 
mation de groupes fonctionnels ; et, si on le ddsire, on transfonne les ccmiposds de formule (1) en un sel 
d'additlon d'addes, ou sel de substitution de m^tal ou d'amine non toxique thdrapeutiquement actif par trai* 
55 lament avec un aclde ou une base approprite, ou inversement, on tiansforme le sel d'addiUon d'addes, 
sel de substitution de m6tal ou d'an^ne sous la jfoime base libra avec une base ou un adde ; et^ou par leurs 
formes st6r6ochlm!quement isom^riques. 

18. proofs de preparation d'un compost chimique selon Tune queloonque des revendications 5^8, 
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caract^ris^enoeque 

a) on un groupe E d'une triazadione inteimddiaire de formula 



5 



10 




(XX) 



o£l E repr^senta un groupe attracteur d'6tectrons, ladite 6limInafion 6tant conduite h des tempdraturas plus 
6lev6e8, si on le desire, en pr6sence d'un acide, ledit acide 6tant ^ventueHenient utBisd comma solvant at, 
18 la cas 6ch6ant, si on le ddsira, en outre, en presence d'un solvant Inerte vla4hvis do la rdaction ; 
b) on feit rtegir un intenmddlaira de formula 



20 




(X7Z) 



oCi W reprdsente un groupe sortant rtectif, avec un cyanure, si on le ddsire, en prdsence d'un solvant 
Inerte vis-d-vis de la r6actlon ; et le cas 6ch6ant. on transforme les composes de formule (ll-j) les uns dans 
las autres par une reaction de transformation de groupes foncdonnels ; et, si on le d6slre, on transfonne 
30 les composes de formule (iH)en une fomie sel d'addltion d'addes, de substitution de m6tal ou d'amine non 
toxique th6rapeut!quement active, par traitement avec un acide ou una base approprl6e. ou. inversement, 
on transforme le sel d*addftlon d'addes, de substitution de m6tal ou d'amine en la forme base libra avec 
une base ou un acide ; et/ou on prepare leurs formes st6r6ochimiquement isonr)6i1ques. 

19. proc6dd de pf6paratlon d'un oompos6 chimique selon I'une queloonque des revendicaUons 9-11, 
35 caractdris6 en ce qu'on ajoute una base organique ou inorganique k un Intanmddiaire de formule 



40 




(XX-k>. 



45 

OU une de see formes st6r6ochimk)uement isomdriques. 



45 



